1.ITIOACHUTEJIBHAS 3AIINCKA

OcHOBHOH 1IeNTbI0 OOy4YeHHsS MaTEeMaTHUKE SBIBICTCS IOJATOTOBKA OOYYarolIuXxcsi 3TOM
KaTeropuu K JKU3HH B COBPEMECHHOM OOIIECTBE W OBJAJCHUE JOCTYIMHBIMH MPO(HecCHOHAIBHO-
TPYIOBBIMU HaBBIKAMH.

Hcxons n3 OCHOBHOM LIeJH, 3a7jauaMy 00yUeHHs] MAaTEMAaTUKE SBIISIFOTCS:

e (QopmupoBaHHE JOCTYNHBIX YMCTBEHHO OOYYalOMIMMCS C YMCTBEHHOW OTCTaJIOCTBIO
(MHTEIUIEKTYaIbHBIMH HapPYIICHUSIMH) MaTEMaTUYECKUX 3HAHUH W YMEHHH, HEOOXOIMMBIX
JUIS  pemieHuss  y4eOHO-TIO3HABATENbHBIX,  YYCOHO-NPAKTUYCCKUX, IKUTCUCKHX |
poeCCUOHANBHBIX 3a/lad W Pa3BUTHE CIOCOOHOCTH WX HCIIOJIB30BAHUS IMPU PEHICHUU
COOTBETCTBYIOIIMX BO3PACTY 3a/ay;

® KOppeKIUs ¢ pa3BUTHE I[I03HABATEIHLHOM JACSATENIBHOCTM U JIMYHOCTHBIX KA4yeCTB
o0yJaronmumxcss ¢ yMCTBEHHOH OTCTAJIOCThIO (MHTEIUICKTYaJIbHBIMH HApPYIICHUSMU)
CpelICTBaMHU MaTEMATUKH C YUETOM UX UHIMBUYAJIbHBIX BO3MOXXHOCTEH;

e (QopmMupoBaHWE TIOJOKUTEIBHBIX KA4eCTB JIMYHOCTH, B YaCTHOCTH aKKypaTHOCTH,
HAaCTOMYMBOCTH, TPYHOJIIOOUS, CAMOCTOATEIBHOCTH, TEPIEIUBOCTH, IIO003HATEIHLHOCTH,
YMEHHUH I[UIAaHUPOBATh CBOIO JESITENBHOCTh, JOBOAWTH Hayaroe Jejo JO0 KOHIIa,
OCYIIECTBIISITh KOHTPOJIb U CAMOKOHTPOJIb.

1.1. YuéT BocnIUTATEJHbHOI0 MOTEHIIMAJIA YPOKOB
BocnuraTtensHbli mOTeHIMAN IpeaMmera «MaTeMaTuKa» peaan3yercs yepes:

e MOOYyXIeHHe 00yJaroIUXCs COOTI0IAaTh Ha YPOKE OOLICTIPUHSATHIC HOPMBI TIOBEJICHHS,
IpaBwJIa OOIICHHSI CO CTAPIIMMHU (TICTarOTUICCKUME PAaOOTHUKAMH) H CBEPCTHUKAMU
(oOyyaromumMucst ), IPUHLIHUIBI Y4€OHOM TUCIUTUIMHBI U CAMOOPTaHU3alINH.

® [PUBJICYCHUE BHUMAHUS 00YYAIOIIUXCS K ICHHOCTHOMY acIleKTy N3y4aeMbIX Ha YpOKax
MIPEMETOB, SABJICHHH, COOBITHI Uuepes:

e oO0paieHrue BHUMaHHS Ha HPABCTBECHHBIC aCTICKThI HAYYHBIX OTKPBITHIA, KOTOPBIC
W3Y4YaloTCs B JaHHBI MOMEHT Ha ypOKe; Ha MPEACTaBUTENICH YUCHBIX, CBA3aHHBIX C
W3y9aeMbIMH B IAaHHBI MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBI OHU BHECIIH B PAa3BUTHE
HAaIlIel CTpaHbl U MUpPA, HAa JOCTOMHBIE MOAPaKaHUs MPUMEPHI UX KU3HU, HA MOTHUBBI UX
MOCTYIIKOB;

® WCIOJB30BaHUE BOCIUTATEIILHBIX BOZMOKHOCTEH CoIepKaHusl y9IeOHOTO MpeaMeTa JIst
dbopMUpOBaHUS Y 00YUAIOIINXCS POCCUNUCKUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 Mo100p COOTBETCTBYIOIINX 3a1a4 IS PEIICHUS,
MPOOJIEMHBIX CUTYaIMi A7l OOCYXKICHHSI B KJ1acce

® BKJIFOYEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE MOMOTAIOT MOJIEPKaTh MOTHBALIUIO
00yJaromuxcst K MOJyYeHHIO 3HAHNH, HATAXUBAHUIO TTO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOILIEHHH B KJacce, IOMOTal0T YCTAaHOBICHUIO JOOPOsKENaTeIbHOM aTMoc(hephbl BO BpeMs
ypoKa.

® TMPUMEHEHHUE Ha yPOKE MHTEPAKTHBHBIX ()OPM pabOTHI, CTAMYJIUPYIOIINX TTO3HABATEIBHYIO
MOTHUBAIMIO 00YYaOLTHXCS.

® [PUMEHEHHUE IrPYNIOBON PabOThl MM PabOTHI B Tapax, KOTOPbIE CHOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHHOH paOOTHI M B3aMMOJICHCTBHIO C APYTUMH 00 yJarOIIMUCS.

e BBIOOD W UCIIOJIB30BaHUE HA YPOKAX METOJIOB, METO/INK, TEXHOJIOTHIA, OKa3bIBAIOIINX
BOCIIUTATEIHHOE BO3/ICHCTBHE HAa IMYHOCTh B COOTBETCTBUU C BOCIIUTATEIBHBIM HIEAJIOM,
IeTIBIO U 33/1a9aMH BOCITUTAHUSL.

® HWHHIUUPOBAHHE U MOAJEPKKA HCCIIEOBATEIECKOM IEATETFHOCTH MKOJIFHIKOB B (hopMme
BKJIIOYEHHUS B YPOK Pa3IUYHBIX HCCIIEI0BATENbCKHUX 3a1aHUI U 3aj1a4, YTO JaeT
BO3MOXKHOCTH 00yHaroIMMCsl IPHOOPECTH HAaBBIKU CAMOCTOSITETILHOTO PELICHUS
TEOPETUYECKOM MPOOIEMbl, TeHEPUPOBAHUSA U OPOPMIICHHSI COOCTBEHHBIX THITOTE3,
YBXHUTEIBHOTO OTHOIICHHS K UYXKHM HIESM, IIyOJINYHOTO BBICTYIIJICHUS,
apryMEHTHPOBAHUS M OTCTAaUBAHMsI CBOCH TOUYKHU 3PEHUSI.

® YCTAaHOBJIEHHE YB)XXUTEIIbHBIX, TOBEPUTEIbHBIX, HE(hOPMAIBbHBIX OTHOLICHUN MEXKIY
YUYHUTENIEM U yICeHUKaMH, CO3JJaHue Ha YPOKaxX 3MOLIMOHAIEHO-KOM(MOPTHON CpPEIBL.



1.2. IlcuxoJ10ro-neIaroruyeckas XapakTepucTHKa 00y4arommxest

3HauMTENbHAsT HEOJHOPOIHOCTh COCTaBa 00YUAIOIIUXCs MIKOIBI 11 oOydaronuxcs ¢ OB3
sBIsieTcs e€ criennuueckoil 0COOEHHOCTHIO.

[To BO3MOKHOCTSIM OOY4YEHHs YMCTBEHHO OTCTajble OOy4aroIluecs: IEITCS Ha 4eThIpe
TPYIIIBL.

I rpynmy cocTaBislOT Y4YEHMKHM, HaumOOJee YCIENIHO OBJIAAEBAOLINE MPOTrPaMMHBIM
MaTepHalioM B mpolecce PpoHTanbHOTr0 00y4yeHus. Bee 3aganus uMu, Kak MpaBUiIo, BBITOIHAIOTCS
camMocTosATeNIbHO. OHM HE UCHBITHIBAIOT OOJIBIIMX 3aTPYJHEHMH MpPHU BHINOJIHEHUU M3MEHEHHOIO
3aJaHus, B OCHOBHOM IPABHJIBHO HCHOJB3YIOT MMEIOIIUICS OIBIT, BBINOJHSAS HOBYIO DPadoTYy.
VYMeHne oOBSCHITh CBOM JEHCTBHS CIIOBAMU CBUJETEIBCTBYET O CO3HATEIbHOM YCBOCHHUU 3THMHU
00y4aromuMuCs TPOrpaMMHOr0 MaTtepuana. VM JOCTYHNeH HEKOTOpBIH ypOBEHb 0000IIeHHS.
[TosrydyeHHBIE 3HAHUSA W YMEHUS TAKHE YUCHMKHU YCIICIIHEE OCTAJIBHBIX NPUMEHSIOT Ha MPAKTUKE.
[Tpu BBINOIHEHNN CPABHUTENIBHO CIOXKHBIX 3aJJaHUM UM HYXKHA HE3HAUUTEJbHAs aKTUBU3UPYIOLIAs
IIOMOUIb B3pPOCIIOTO.

Tak, Ha ypokax MaTeMaTHKU YYE€HUKH, BKIIOUEHHbIE B | rpynmy. Bee 3aganus, Kak Jerkue,
TaK U TPYyJHBbIE, BBIIOJHAIOTCS UMHU 0€30IIMO0YHO WM C €JUHUYHBIMH OIIMOKaMHU, KOTOpble OHU
caMH MOT'YT HalTH M HcnpaBuTh. Ha 10CTYITHOM MX pa3BUTHIO YPOBHE 3TH IIKOJIbHUKU JOCTaTOYHO
XOpOLLO OBJIA/IEBAIOT MATEMAaTUYECKUMH 3HAHUSIMH.

Ob6yuarommecs Il rpynmel Takke AOCTaTOYHO ycHelmHO oOyuarorcs B Kiacce. B xone
00y4YeHMsI 3TU €T MCIIBITHIBAIOT HECKOJIBKO OOJIbIINME TPYAHOCTH, YeM ydeHUKH | rpynnsl. OHU B
OCHOBHOM TIOHHMAIOT (POHTAIBHOE OOBSCHEHHE YYHTENs, HEIUIOXO 3allOMHUHAIOT H3Yy4aeMBbIN
MaTepui, Ho 0e3 MOMOIIM CHeNaTh 3JeMEHTapHble BBIBOABI M 0000ILIEeHHs HE B cocTosHuU. MX
OTJIMYACT MEHbIIAsi CaMOCTOATENBHOCTh B BBITIOJHEHHWH BCEX BUAOB pabOT, OHM HYKIAIOTCS B
IIOMOLIY Y4YWTENsl, KaK aKTHUBU3UPYIOLIEH, Tak W opraHusyromeil. IlepeHoc 3HaHUN B HOBBIE
yCIOBUSL MX B OCHOBHOM He 3arpyiHseT. Ho mpu 3TOM yYEHHUKH CHUXKAIOT TeMI padoThl,
JIOMYCKAIOT OIIMOKH, KOTOpbIE MOTYT OBITh MCIpaBI€Hbl C HE3HAYUTENbHOH IOMOIIBIO.
OObsicHeHHs CBOMX JeHMCTBUM y oOydaromuxcs I rpynmbl HeZOCTaTOYHO TOYHBI, JAIOTCA B
pa3BEpHYTOM IIJIaHE C MEHBIIEH CTENEHbI0 0000IEHHOCTH.

Ha ypokax maremaTuku OHM JOMYCKarOT OOJblI€ OLUIMOOK B MHCbME, CaMOCTOSATEIbHO
HalTM WX W HCIpaBUTh 3arpyAHstorcsa. [IpaBuna 3ayumBaroT, HO HE BCErJa MOTYT YCIELIHO
INPUMEHUTD UX HA IPAKTHKE.

K III rpynmne OTHOCSTCSI y4€HUKH, KOTOPBIE C TPYAOM YCBauBarOT MPOTpaMMHBIN MaTepHall,
HYXKJasCh B Pa3HOOOpa3HbIX BUAAX IMOMOIIMU (CIOBECHO-JOTMYECKON, HArJIAIHOM U MpeIMETHO-
IIPAKTUYECKOM). YCHEIHOCTh YCBOEHUS 3HAHWM, B IEPBYIO OYEpElb, 3aBUCUT OT IOHHMAHHUS
JeTbMH TOT0, 4TO UM cooOmaerca. Jlns 3Tux oOyyarommxcs XapakTEepHO HEJ0CTaTOYHOE
OCO3HaHME BHOBb COOOIIAaEMOro marepuaina (IpaBuiia, TEOPETHUECKHE CBeneHUus, (axTsl). MM
TPYAHO ONPENENIUTh IJIABHOE B H3y4aeMOM, YCTAaHOBHUTH JIOTUYECKYIO CBSI3b YacTEH, OTAEIHUTH
BTOpOCTeNeHHOe. VIM TpyIHO MOHATH MaTepHraj BO BpeMsi (PPOHTAIBHBIX 3aHATHHA, OHU HYXAAIOTCS
B JIOTIOJIHUTEIBHOM OOBACHEHUHU. VX OTnnM4aeT HH3Kas CaMOCTOSITENIbHOCTb. TeMIl yCBOEHUS
MaTepHuaia y 3THUX OOydYaloUIMXCs 3HAUMTENbHO HIDKE, YeM y JeTei, oTHeceHHBIX K Il rpymme.
HecmoTps Ha TpyJHOCTH yCBOEHHUSI MaTepuaia, YYeHUKH B OCHOBHOM HE TEPSIIOT MPUOOPETEHHBIX
3HAHUW U YMEHUI MOTYT UX IPUMEHUTH NP BBINOJIHEHUH aHAJIOTHYHOTO 33/1aHUS, OJHAKO KaXKJ10€
HECKOJIbKO U3MEHEHHOE 3aJ]JaHie BOCIIPUHUMAETCSI UMM KaK HOBOE. DTO CBUJIETENILCTBYET O HUZKOM
CHOCOOHOCTH 00YYaIOLINXCsl JAHHOU TPYIbl 000011aTh, U3 CYMMBI OJTYYEHHBIX 3HAHUNA U YMEHUN
BbIOpaTh HYKHOE U MPUMEHUTH a/IEKBaTHO IIOCTABJIEHHOM 3a/1a4e.

HIxonpuuku III rpynmel B mpouecce 0O0ydeHHMs B HEKOTOPOW Mepe IPeoaosIeBaloT
MHEPTHOCTb, 3HAUMTEIbHASI IOMOIb UM ObIBAaCT HY)KHa TJIABHBIM 00pa30M B Hayalie BBIOJIHEHUS
3aJaHusl, 1OCJIe Yero OHU MOTYT paboTaTh 0ojee caMOCTOSITEIbHO, TOKa HE BCTPETATCS C HOBOM
TPYAHOCTBIO. JIeATEIbHOCT YUEHUKOB ATON I'PYIIIBI HY’KHO TOCTOSIHHO OPraHU30BBIBATh, 0K OHU
HE MOMMYT OCHOBHOT'O B M3ydyaeMoM MaTepuaie. Ilocie 3Toro mxoJbHUKM yBEPEHHEE BBITOJIHSAIOT
3aJaHusl ¥ JIydlle JaloT CIOBECHBIM OTYET O HEM. JTO TOBOPHUT XOTSA M O 3aTPyIHEHHOM, HO B
OIPEECIIEHHON MEepEe OCO3HAHHOM IIPOLIECCE YCBOCHHMS.

K IV rpynme oTtHOCATCS 0Oydarommecsi, KOTOPhIE OBIAJEBAIOT YYEOHBIM MaTepHajIoM Ha
camMoM HHU3KOM ypoBHE. [Ipu 3ToM Tonbko ppoHTaTEHOTO 00yYEeHHS AJIS HUX SIBHO HEJIOCTATOYHO.
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OHM HYXJQI0TCS B BBINIOJHEHUH OOJIBLIOrO KOJIMYECTBA YIPAXXKHEHUH, BBEACHUU JOMOJHUTEIbHBIX
npreMoB 00y4YeHHs, TTOCTOSHHOM KOHTPOJIE M MOJICKAa3KaX BO BpPeMs BBINOJIHEHHUs paboT. CroenaTh
BBIBOJIbI C HEKOTOPOMH J10JIeH caMOCTOSITEIbHOCTH, UCIIOIb30BaTh IMPOILIBII ONBIT UM HEAOCTYITHO.
OObyuatonmes TpeOyeTcst 4eTKOe HEOAHOKPATHOE 00BACHEHUE YUUTENs IPU BBITIOJIHEHUH JII0O00TO
3aganud. IloMoues yuurens B BUJe NpsIMOM MOACKAa3KU OJHUMM YYEHMKaMH HCIOJb3YETCsl BEPHO,
JPYTU€ U B 3TUX YCIOBUAX JIOMYCKAIOT OMIMOKH. DTH IIKOJIBHUKM HE BHIAT OIIMOOK B paboTe, UM
TpeOyeTcsl KOHKPETHOE yKa3aHMe Ha HUX M 00bsACHEHHE K ucnpasieHuto. Kaxnoe nocienyroiee
3a1aHUC BOCIIPUHHUMACTCA MMH KaK HOBOC. 3HaHus YCBaAUBAOTCA YHUCTO MCEXAHUYCCKH, 6BICTpO
3a0bIBatOTCsl. OHM MOTYT YCBOMTH 3HAQUUTEIBHO MEHBIIMH O0BEM 3HAHUH U YMEHHH, uYeM
MpeyIaracTcs MporpaMMoON BCIIOMOTaTeIbHOM IIKOJIBL.

VY4eHUKHU JaHHOU IPYIIIbI OBJIAJEBAIOT, B OCHOBHOM, II€PBOHAYAIbHBIMM MaTEMaTHYECKUMHU
3HaHUAMHU U HABbIKaMH.

Crour OTMETHUTh, YTO OTHECEHHOCTh LIKOJbHUKOB K TOW WM MHON IpyIIie He sBISETCA
crabmnpHoi. [loa BIMAHHMEM KOPPUTHPYIOMIETO OO0y4eHHs OOydarommecs pa3BHBAIOTCA U MOTYT
NEePEeXOAUTh B IPYIILY BbILIE WIH 3aHATH OoJiee 01aronoayyHoe MOJI0KEHUE BHYTPHU TPYIIIIbI.

Bce yuyeHmMKH, BBIICICHHBIE B YETHIPE TPYMIBI, HYXKIAIOTCS B JIU(PEpEeHIIMPOBAHHOM
noaxone B mporecce  (poHTasbHOro o0ydeHus. JlocTaTOdyHO —ycIemIHOe NPOJBHKEHHE
oOyuaromuxcst 1 u Il rpynmnsl mo3BossieT Juisl pelieHus] HEKOTOPbhIX 3ajad 0O0y4eHMs] Ha pa3HbIX
npeaMerax OObEJUHUTh WX B OAHY TIpynmy. OTH LIKOJbHUKM HOHUMAKOT (POHTAIBHOE
00BsICHEHUE, 00Ja/Ial0T OINPEISIIEHHOW CaMOCTOSTEIbHOCTRIO TIPU BBIMOJIHEHUH 3a/IaHH, MOTYT
CaMM WJIM C HE3HAYUTEIbHOMN MOMOLIBIO OCYIIECTBIIATh IEPEHOC UMEIOIIUXCS 3HAHUM U yMEHU.

Yunrens AOJDKCH 3HATb BO3MOXHOCTH KaXIOro Y4YCHHKA, 4TOOBI noaAroToBUTh €ro K
YCBOEHHMIO HOBOI'O MaTrepuaia, MpaBUIbHO OTOOpaTh U OOBSICHUTH MaTepuall, IOMOYb YJal[HUMCS
€T0 YCBOUTH U NIPUMCHUTH C OOJIBIIIEH WIJIM MEHBIIEH CTENEHBI0 CAMOCTOSTEIFHOCTH Ha IMIPAKTHKE.
C 5TOi 1Eenpl0 HCMONB3YIOTCS METOJbl W HpHUeMbl OOyYeHMsI B Pa3IMYHBIX MOJAU(UKAIUAX.
bompiioe BHUManNE YUUTCIIIO CICAYCT YACIATH MPOAYMBIBAHUIO TOTO, KAKOTO XapaKTEpa U KaKOro
o0beMa HeoO0XoArMMa TOMOIIb Ha Pa3HBIX JTalax YCBOEHHUS Y4yeOHOro MaTepuana. Ycmex B
06y‘-IeHI/II/I HE MOXET OBLITh JOCTUTHYT oes3 yue€Ta UMCIOINUXCS Y YMCTBECHHO OTCTAJIbIX IIKOJIBHHUKOB
cneuu(uyeckux MCUXo(pU3NUYEeCKUX HAPYIIEHUH, MPOSBIECHUS KOTOPBIX 3aTPYIHSIOT OBIIAJCHHE
HMHU 3HAHUAMU, YMCHUSAMU U HABBIKAMHU, AK€ B YCIIOBUAX CIICHIUAJIBHOT'O 06y‘~IeHI/I$I.

1.3. MecTo npeaMeTa B y4eOHOM IJIaHE

B cooTBercTBHE C HeAENbHBIM y4eOHBIM IUIAHOM O0OIIero oOpa3oBaHUs OOy4arOIIUXCS C
YMCTBEHHON OTCTaJIOCThIO (MHTEJUIEKTYaJlbHBIMA HApyLIEHUsIMU) Ha mnpeamer «MaTemaTukay
otBoauTCs 4 yaca B Heaento (136 u/B rox). Cpoku peanuzanuu nporpammsl: 1 ro.

2. COAEP)KAHME YYEBHOI'O ITIPEJIMETA

2.1. KpaTkasi XapaKkTepHCTHKA COJepKaHUA Y4eOHOro npeaMera

Hymepayus.

Urenne u 3amuch uymcen oT 0 mo 1000 000. Kmaccet m paspsanel. IlpencraBnenue
MHOTO3HAUYHbIX YHCEI B BHJE CYMMBI pa3psaIHbIX ciaraeMbiX. CpaBHEHHE M YIOPSIOYEHUE
MHOT'0O3HAYHBIX YHCEIL.

Eounuysl usmepenus u ux coomnoueHusl.

Bennuunsl (CTOMMOCTB, JJIMHA, Macca, eMKOCTb, BpeMsl, IUIONIa b, 00bEM) U €IUHHIIBI UX
u3MepeHus. EnuHunel u3mepenus croumoctu: komeidika (1 xom.), pyons (1 py0.). Enununs
u3MepeHus JauHbl: MuuameTp (1 mm), caatumetp (1 cm), nerumerp (1 am), metp (1 M), KuomMeTp
(1 xm). Equannsl usmepenus macesl: Tpamm (1 1), kunorpamm (1 kr), nuentHep (1 1), Tonna (1 1).
Enununa msmepenust emxoctu - nutp (1 1). Enununst u3mepenus Bpemenu: cekyHaa (1 cek.),
munyTa (1 mun.), gyac (1 4., cytku (1 cyr.), mHenens (1 uven.), mecsi (1 mec.), rox (1 rox), Bek (1 B.).
Enaununel n3mMepenust miomaau: KBajapaTHeii MuummeTp (1 kB. MM), KBajpaTHbIM caHnTumertp (1
KB. CM), KBagpaTHbIid Aerumetp (1 kB. 1M), kBagpatHbid MeTp (1 KB. M), kBaapaTHbIi kuinometp (1
KB. KM). EnuHuubl usmepenus ooOwvema: kyOmdeckuit mwmummmerp (I ky6. Mm), KyOmdeckuit
cautumetp (1 ky0. cm), kyomueckuit nmeummerp (1 kyO. nm), xkybmueckuit merp (1 ky0. ™),
KyOnueckuii kuiometp (1 ky0. km).



CooTHOIIEHH MEXIy €IUHHUIIAMH U3MEpPEHHs] OJHOPOAHBIX BeauuuH. CpaBHEHHE U
YHOPSAI0YEHUE OJJTHOPOIHBIX BETUYHUH.

[Ipeo6pa3oBanus ymces, HOTYYEHHBIX PU U3MEPEHUH CTOMMOCTH, JITMHBI, MACCHI.

3anuch 4uces, MOJYYCHHBIX TIPU H3MEPEHUH [UIMHBI, CTOMMOCTH, MAacChl, B BHJE
JIECATUYHOM 1poOu 1 0OpaTHOE IpeoOpa3oBaHue.

Apughpmemuueckue oeticmsusi.

CrnosxeHue, BRIYMTAHUE, YMHOKEHUE U jAeiieHne. Ha3BaHUS KOMIIOHEHTOB apu(PMETHUUECKUX
JIeHCTBHUI, 3HAKHU JICHCTBHIA.

Bce BHIBI yCTHBIX BBIYHCIEHHHA C paspsagHbiMu eauHunamu B npegenax 1 000 000; c
LEJIBIMU YUCIIaMU, MTOJTYYSHHBIMU NIPU CYETE U MPH U3MepeHuu, B npeaenax 100, nerkue ciydau B
npenenax 1 000 000.

AJTOpUTMBI TUCBMEHHOTO CIIOKEHUS, BHIYUTAHUS, YMHOKEHUS U JCJIEHUS MHOTO3HAYHBIX
Yucel.

Haxosx/ieHre Hen3BeCTHOrO0 KOMITOHEHTA CJI0KEHUS M BBIUUTAHUS.

CrocoObl MPOBEPKH MPaBUILHOCTH BBIYUCICHUN (QJITOPUTM, 0OpaTHOE IEiCTBHE, OICHKA
JIOCTOBEPHOCTH PE3YJIbTATA).

Crno>xeHue U BBIUUTAHUE YHCEN, MOJYYEHHBIX MPU U3MEPEHUU OJHOH, AByMs Mepamiu, 0e3
npeoOpa3oBanus u ¢ mpeodpazoBanueM B npeaenax 100 000.

YMHOXXEHUE U JEeNIeHUE LENbIX YHCeNd, MOIYYEHHBIX NPHU cueTe M NpU HM3MEPEHUHU, Ha
OJIHO3HAYHOE, JIBY3HAYHOE YHUCIIO.

[Mopsanox neiictBuii. HaxoxaeHrue 3Ha4e€HUS YMCIOBOTO BBIPAKEHHUs, cocTosAlero us 3 - 4
apuMeTUUECKUX JEeHCTBUM.

Hcnonb30BaHne MUKPOKAJIbKYIATOpa 7S BceX BHIOB BbhiuncieHuit B mpenenax 1 000 000 ¢
HEJIbIMH YWCIAMU W YHUCJIAMH, TOJYyYEHHBIMH TIPU U3MEPEHUM, C TPOBEPKON pe3yibTara
MOBTOPHBIM BBIUKCIICHHEM Ha MUKPOKAIBKYJISTOPE.

poou.

Jlons Benu4uHBI (MIOJIOBUHA, TPETh, YETBEPTh, NecsATas, coTas, ThicsuHas). [lomyuenue
noiieir. CpaBHEHHE JT0JIEH.

OO6pazoBanue, 3aMuch U YTeHHWE OOBIKHOBEHHBIX Apo0Oeil. Yucnurens u 3HaMeHaTeNnb Apo0u.
[IpaBunpHbIle W HempaBwibHBIE ApoOu. CpaBHEHHME IpoOel C OJWHAKOBBIMH UWCITUTEISIMHU, C
OJINHAKOBBIMH 3HAMEHATEIISIMHU.

Cwmemannoe yucino. [lonydenne, urenue, 3anuch, CPABHEHUE CMEIIAHHBIX YHCEIL.

OcHOBHOE CBOICTBO OOBIKHOBEHHBIX ApoOeil. [IpeoOpazoBaHMsl OOBIKHOBEHHBIX JpobOei
(Jlerkue ciydyau): 3aMeHa MEJIKHUX J0Jjeil 0ojiee KpymHbIMU (COKpallleHHe), HEMPaBUIbHBIX Apo0eit
HENBIMU WM CMEIIAaHHBIMU YHCJIAMH, IENbIX U CMEUIaHHBIX YHUCENl HEeMpaBUIBHBIMU APOOSIMHU.
[IpuBenenre 0OBIKHOBEHHBIX APOOEH K 0011IeMy 3HaAMEHATEIIO (JIETKUE CITy4an).

CpaBuenue n1po0eil ¢ pa3HbIMH YUCIUTEISIMU U 3HAMEHATEIISIMHU.

CrnoxeHue ¥ BRIYMTaHHE OOBIKHOBEHHBIX APOOEH C OJMHAKOBHIMUA 3HAMEHATEIISIMHU.

Haxoxnenne 0JTHOM WM HECKOJIBKUX YaCTEU YHCIIa.

Hecstuunas aApoOs. UTeHue, 3amuch NeCATUIHBIX TPOOeH.

Bripaxkenue necaTHIHBIX Ipo0eit B 0osiee KPYMHBIX (MENKHX), OAMHAKOBBIX TOJISX.

CpaBHEHHE TECITHYHBIX TPOOCH.

CrnosxeHue ¥ BBIYUTAHUE JCCITUYHBIX ApoOel (Bce cmyyan).

YMHOXEHUE U JCJICHHE ASCATUIHON APOOH HA OJHO3HAYHOE, ABYy3HAYHOE 4YHCio. [eficTBus
CIIOKCHHMsI, BBIYMTAHUS, YMHOXKCHHS W JIEJICHHUS C YHCIaMH, MOTYyYEeHHBIMU TMPH H3MEPEHUU U
BBIPOKEHHBIMU JIECATUYHOMN IPOOBIO.

Haxoxaenue necsTuuHoOi IpoOH OT Yucia.

Hcnonbs3oBanre MUKPOKAIBKYJISATOPA Jis BBITIOJHEHUS apU(PMETHUSCKUX JEHCTBUMA C
JNECATUYHBIMH  JIpOOSIMH ¢  TPOBEPKOM  pe3ynbTara TOBTOPHBIM  BBIYHCICHHEM  Ha
MUKPOKAJIbKYJISTOPE.

[Tonstue nmpounenra. HaxoxaeHue ogHOro mpoueHTa oT yucia. HaxoxIeHne HECKOJBbKUX
MPOLIEHTOB OT YHUCIIA.

Apugpmemuueckue 3adauu. Ilpocteie U cocraBHble (B 3 -4 apudmeTuyecKkux IeHUCTBUS)
3ajaud. 3aJaud Ha HaXOXKJIEHWE HEM3BECTHOrO CJIaraeMoro, yMEHbIIaeMOTo, BHIYMTAEMOTO, Ha
pPa3HOCTHOE U KpaTHOE CpaBHEHHUE. 3a/1auM, COJepKallre OTHOIIeHHs "0ombiie Ha (B)...", "MeHbIIe
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Ha (B)...". 3amaum Ha TPONMOPIHOHAIBLHOE JENIeHHWe. 3aJadd, COoACpKalue 3aBUCHUMOCTD,
XapaKTEPU3YIOIIYIO TPOLECCHl: IBMKEHUS (CKOPOCTb, BpeMs, NPOWIEHHBIH MyTh), pPabOTHI
(MpOM3BOIUTENLHOCTE TPYJa, BpeMs, 00beM Bcel paboThl), M3TOTOBJIICHHS TOBapa (pacxox Ha
NpeMeT, KOJIMYECTBO NPEIMETOB, OOIIMH pacxon). 3ajadd Ha pacdyeT CTOMMOCTH (IeHa,
KOJIMYECTBO, 00Iass CTOMMOCTh TOBapa). 3ajaud Ha Bpemsl (Hayauo, KOHeEl, MPOJOKUTEIbHOCTh
coOBITHS). 3a/1a4M HAa HAXOXKJICHUE YacTH 11EJI0TO.

[IpocTeie M cocTaBHBIE 33/la4ydl T€OMETPHUECKOIO COjAepkKaHUs, TpeOyroliue BBIYUCICHUS
nepuMeTpa MHOTOYTOJIbHUKA, IJIOUIaIU IMPsIMOYroibHUKA (KBajpaTa), oObeMa MpsIMOYTOJIbHOTO
napauienenuneaa (kyoa).

[TnanupoBaHue X04a PeIICHHs 3aJauu.

Apudmernueckue 3a1auu, CBA3aHHbIE C MPOrpaMMOi TPOGUIBLHOTO TPyHa.

T'eomempuueckuti mamepuan. Pacnio3HaBaHue W HM300paKEHHE TEOMETPUUYECKHX QUTYp:
TOYKa, JHUHUA (KpuBas, mpsMas), OTPE30K, JIOMaHas, Yroj, MHOTOYI'OJIbHUK, TpPEYroJIbHUK,
OpSIMOYTOJIBHUK, KBaJpaT, OKPYXHOCTb, Kpyr, Mapaienorpamm, pomo0. HMcnonszoBanue
YEPTEKHBIX TOKYMEHTOB IS BHIIIOJTHEHUS IOCTPOSHUH.

B3anMHOE TOJOXKEHHE Ha IUIOCKOCTH TEOMETpPHUYECKHX Quryp (mepecedeHue, TOUYKH
nepecedeHrs) U TUHUH (MepeceKaroTcs, B TOM YHCIe TepleHINKYIsIpHbIe, HE TIepeceKatoTCsl, B TOM
YHClie napasuiebHbIe).

VYriel, BUIBI YITIOB, CMEXKHBIE Yribl. ['pagyc kak mepa yria. CymMMa CMEXHBIX YIJIOB.
CyMMa yTiioB TpEyrojabHHKA.

Cummerpusi. Och cummerpuu. CHMMETPUYHBIE MTpPEIMEThl, I'€OMETpPHUYECKHE (UTYPBHIL.
[Ipenmersr, reomeTpuveckue (UTYpbI, CHUMMETPUYHO PACIOJOKEHHbIE OTHOCHUTEIBHO OCH
cummetpuu. [ToctpoeHue reomMerprueckux (Uryp, CAMMETPUYHO PACIIONOXKEHHBIX OTHOCHUTEIHHO
OCH CHMMETPHH.

[Tepumetp. Briuucienue nepuMerpa TpeyrojibHUKa, IPIMOYTOJIbHUKA, KBaIpaTa.

[Tnomans reomerpuyeckor ¢urypel. O6o3nadenue: "S". Bpruncnenwe mIomaau
OpSMOYTOJIbHUKA (KBaapaTa).

'eomerprueckue Tenma: KyO, map, rnapajuieenures, MupamMuIa, Ipru3Ma, WIKHIP, KOHYC.
Y3HaBaHMe, Ha3bIBaHUE. DJIEMEHTHl M CBOMCTBA MPSAMOYTOJIBHOTO Mapajuiesnenunesna (B TOM 4ucie
Ky0Oa). Pa3BepTka u npsAMOyroipHOTo napasienenumnena (B ToM uncie kyoa). [nomans 60xoBoit u
MOJTHOM MOBEPXHOCTH MPSIMOYTOJIBHOTO Mapajuieenumnesaa (B ToM yucie Kyoa).

O6beM reomerpuueckoro tena. O6o3nauenue: "V". VM3mepeHue u BbpIUUCIEHHE O0BEMa
OPSMOYTOJIBHOTO Mapajulesenumnesaa (B ToM yucie Kyoa).

I'eomerpuueckue GopMbl B OKpYKAOILIEM MUDE.
2.2. Ca3b yueOHOro npeamera «MaremaTuka» ¢ 6a30BbIMH YU4eOHBIMH J1eHCTBUSIMU
[Tpaktuyecku Bce BY /] hopMupyroTcs B TOM MM MHOW CTENEHU NMPU M3YYEHUU HpeaMera
«MaremaTuka», OJHaKO B HauOoipmied Mepe mpeaMer «Maremartukay —CrOCOOCTBYET
(OpMHPOBAHUIO CIEAYIOUINX YUEOHBIX NEHCTBUIA:
Jluyunocmmuule yuebnwie oeiicmeus:
® TOpPAUTHCS IMIKOJbHBIMHU yCHI€XaMU U JOCTUXKEHUSIMU KaK COOCTBEHHBIMU, TaK U CBOUX
TOBAPHIIIEH;
® aJeKBAaTHO SMOIMOHAJIBHO OTKJIUKAThCA Ha MPOU3BENEHUS JIUTEPATypbl, MY3BIKH,
YKUBOIIMCH U 1p.;
®  YBAKHUTEIHHO U OEPEKHO OTHOCUTHCS K JIIOJSIM TPYAa;
e 0OepeXHO OTHOCUTHCA K KyJIbTYPHO-MCTOPUUYECKOMY HACIIEINIO0 POJHOIO Kpasi U CTPAHBI,
® [IOHMMAaTh JMYHYIO OTBETCTBEHHOCTb 3a CBOM IIOCTYIKM Ha OCHOBE NPEACTABICHUN O
STUYECKUX HOpMax U MpaBUJIaX MOBEJEHHUS B COBPEMEHHOM OOIIIECTBE;
Kommynuxamuenuie yueonwvie oelicmeus:
® UCMOJb30BATH pa3Hble UCTOYHMKH M CPEICTBA MOJyYEHUS WHPOPMALUU Ul PELICHHUs
KOMMYHHUKATHBHBIX M [TO3HABATEIbHBIX 33/1a4, B TOM YKCie HHPOPMALIMOHHBIE.
Pezynamuenuvie yuednwle oelicmeus:
® [IPUMEHATh M COXPAHATH LEIH U 33Ja4d PEUICHUs THUIOBBIX yYeOHBIX M MPAKTHUECKUX
3a/1a4, OCYIIECTBIIATh KOJUIEKTUBHBIN MOUCK CPEJICTB UX OCYIIECTBIICHUS;
Ilo3nasamenvhuie yueonvie oeiicmeus:



o 1uddepeHIIMPOBAHHO  BOCIPUHUMATH  OKPYXAIOMIMH  MHp, €ro  BpPEMEHHO-
MPOCTPAHCTBEHHYIO OPTaHU3AIIHIO;
2.3. KiiloueBble TeMbl B X B3aMMOCBSI3H, IPEEMCTBEHHOCTH 110 r0JIaM H3y4YeHHUsl.

BonbumHCTBO pa3ienoB mporpamMmsl 1o npeaMery «Marematukay u3ydaercs eKerogHo ¢ 5
no 9 xiace, 6arogaps 4emy mporpaMma o0ecreunBacT HeoOXOIUMYI0 CHCTEMATHU3AINIO 3HAHHM.

[TporpaMMHBIif MaTepuan pacHoyioKeH KOHIIEHTPUYECKH M BKIIIOYAET B ce0s Cleayrolue
pasnens (¢ HOCTEeNIEHHBIM HapallMBaHUEM CBEICHHUI 110 TeMaM, BKIIFOUEHHBIM B COJIEPKAHUE 5-TO U
MOCIIEAYIOUINX KJIACCOB):

— «Hymepayusy;

— «Eounuyvl usmepenus u ux coommoweHuay,

— «Apugpmemuueckue deticmeusny,

— «/Ipobuy,

— «Apugpmemuueckue 3aoauuy;

— «l'eomempuyeckuii mamepuany.

Ha xaxnaplii u3ydaeMslil pa3zien OTBEACHO OINPECIICHHOE KOJIMYECTBO 4acOB, YKa3aHHOE B
TEMaTHYECKOM IUIaHE, KOTOPOE€ MOXKET MEHAThCA (YBEIUYMBATHCS WM YMEHBIIATHCS) B
3aBHCUMOCTH OT YPOBHA YCBOGHHsI TeMbl oOy4aromuMmucs. IlodToMy BaxeH HE TOJBKO
mubdepeHIIMPOBaHHBIA MOAX0 B OOYyUYe€HUH, HO M HEOJHOKPATHOE MOBTOPEHHUE, 3aKpeIICHHE
IIPOMIEHHOI'0 MaTepuaa.

Hymepayus. B 5-9 knaccax mpopoimkaercss pabota mo (GOpMHUPOBAHUIO MOHITHS O YHCIIE,
uudpe, paspsae. Ludpa — 310 3HaK (CUMBOII), KOTOPBIA MCHOIB3YIOT IS 3aUCH Yucell. Yucio —
9TO BEJIMYWHA, IPU MOMOIIM KOTOPOH Mpou3BoaAuTcs cueT. Yuncna cocrosat u3 uudp. Hatypanbheie
Yrcia — 9TO YUCIIA, KOTOPbIE MCIIONIB3YIOTCS MPH CYETe MpeAMETOB. HaTypanbHbIid ps 4ucen - 3To
MOCIIEIOBATEIHHOCT BCEX HATypalIbHBIX YHCEN, T/Ie KaXA0e IMOCIEeAYIOlee YUCIO OoJblie
npensiaymero Ha 1. Hatypanbubiii psan 6eckoHeuen. OOydaromuecsi OBIaIEBAIOT CIEAYIOIIMMU
3HaHUAMU: oOpa3zoBaHue uncel, 3anuck 1 yreHue yucen ot 0 qo 1 000 000, cocrar uucna. Kimacchr
u paspsnel. llpeacraBieHne MHOTO3HAUHBIX YHCEN B BHJE CYMMBI pPa3psIHBIX CllaraeMbIX.
CpaBHeHue U yHopsA0YeHNEe MHOTO3HAYHBIX YHCE.

Eounuywbl uz usmepenus u ux coomuowienusi. Jlinaa, CTOMMOCTb, TUIOMIAIb, Macca, EMKOCTb,
BpeMs, 00beM — BEJIMYMHBIL. B Tmporiecce 3HaAKOMCTBA C €IWHUIAMU HM3MEPEHHs] BEIUYUH Y
YUYAIIUXCS paCIIUPSIOTCS MPeACTaBleHus 0 yucie. OHU yOeKIAroTCs, YTO YHCIIA TOYYaloTCs He
TOJILKO OT Tepecyera MPeIMETHBIX COBOKYIHOCTEH, HO M B pe3yJabTaTe H3MEPEHHUI BETHUYHH.
M3yueHre BETMYUH CITIOCOOCTBYET 3aKPEIUICHUI0 MaTEMAaTHYECKIX 3HAHUH B 1IEJIOM: COOTHOIICHUS
MEXIy €AMHHUIIAMHU MU3MEPEHHUs OJHOPOJIHBIX BEJIWYHMH; CPaBHEHUE U YHOPSAIOYEHHE OTHOPOIHBIX
BEJIMYMH,; TMPeoOpa30BaHME YHWCEIl, TOJYYEHHBIX IMPH W3MEPEHWH CTOMMOCTH, JUJIMHBI, MAaCCHI;
3aMKch YUCEI, TOMYyYEeHHBIX TPU U3MEPEHHUH JITMHBI, CTOUMOCTH, MaccChl, B BUJE IECATUIHON ApoOu
1 oOpaTHOE MpeoOpa3oBaHuE.

W3ydeHre BETWYMH  pa3BUBAeT MPOCTPAHCTBEHHOE  MPEJICTaBICHHE, BOOPYKaeT
NPaKTUYECKIMHU HaBBIKaMHU, SBIISIETCSI CPEJICTBOM U CBSI3bI0 OOYYEHUS C )KU3HBIO.

Apugpmemuueckue Oeticmeus U3y4alOTCS B TOM 00beMe, KOTOPBIA HEOOXOIUM YYalTUMCS
JUTSI BEIPAOOTKH MPAKTUICCKUX HABBIKOB HAXOXKICHHS IO JIBYM JIAaHHBIM YHCIIaM OJHOTO HOBOTO
yuciaa. DTO YMCIO HA3bIBACTCS PE3yJIbTaTOM ATOTO ACUCTBUS. ApU(METHUECKUX NEHCTBHHA BCETO
YeThIpe: CIOKEHHE, BEIMUTAHNE, YMHOKEHUE, JIeTICHHE.

Jpobu. N3ydyenne OOBIKHOBEHHBIX IpoOel pacuupseT MpeIcTaBlIeHHE JAETeH O 4Yuciax.
OHM y3HAIOT, YTO KPOME IIENIBIX YHCENl CYIIECTBYIOT elle M JpOOHBIe, 0COOBIMH CBOWCTBAMH,
OTIIMYHBIMU OT CBOMCTB WEJNBIX YHUCENl. A u3ydeHHe apuPMETHUYECKUX IEHCTBHI ¢ ApoOsSMH
yOeXIaeT ux, 94To IpoOH, KaK U IeIIbIe YNCIIa MOXKHO CKJIaIbIBaTh, BRIYATATh, yMHOXKATh H JCITUTh.
OTOT pa3zen BKIIOUEH B IpOrpaMMy Bcex JieT o0yueHus. Ha npumepe uzydenus apobeit ydammecs
BUST TO OOIIee, 9TO CBOMCTBEHHO TOJBKO IENBIM YHCIaM, U TO OCOOCHHOE, YTO CBOMCTBEHHO
TOJILKO JIPOOHBIM YHCIIaM.

Apugpmemuueckue 3adauu. bonplioe BHUMaHUE yaenseTcs (QOPMHUPOBAHUIO YMEHHUIO
pemats apudmernyeckue 3aaaun. Penenne apuMeTHuecKux 3a1a4 MOMOTraeT PacKPhITh OCHOBHOM
CMBIC]T apuU(PMETHIECCKUX EHCTBUM, KOHKPETU3UPOBATh MX, CBSA3AaTh C OIMpPEACICHHON KU3HECHHOM
curyanued. 3ajaud  CHOCOOCTBYIOT YCBOGHHIO MAaTEMaTHYECKUX TOHSATHHA, OTHOIICHHIA,
3aKOHOMEpHOCTeH. B mpoiiecce penienus: apupmMeTHUecKuxX 3a/1a4 yJaliiuecsl y4arcs MIaHupOoBaTh,

6



U KOHTPOJHMPOBATh CBOIO JESTENLHOCTD, OBJIAJEBAIOT IPHUEMaMH CAMOKOHTPOJIS (MpoBepKa 3aauu,
NPUKH/IKA OTBETA, PEUICHUE 331a4K Pa3HbIMHU CIIOCOOAMH U T.]1.).

['eomempuueckuu mamepuarn

Harnsmaass reoMerpusi SIBISETCSl COCTABHOM YacThIO MATEMATHKHU I OOYYarOIIMXCS C
HapylIeHHeM HHTelsieKTa. M3ydeHue 3Toro pasaena MaTeMaTHKH IO3BOJSET (OpMHUpPOBATH Y
IIKOJIbHUKOB TPOCTPAHCTBEHHBIE M T€OMETPUUECKHE MPEACTABICHHUS W TOHATUS. DTOT paslien
BKJIIOUEH B IIPOrpaMMy BceX JieT o0yueHus. 3a nepuo 00ydeHHsl yJyaluecs Moay4yaroT clieAyolne
MaTeMAaTHYECKUE 3HAHWS W MPAKTUYECKUE YMEHHS: MPEICTaBiICHHS 00 OCHOBHBIX BEIMYMHAX,
eAMHUIIAX M3MEPEHUs BEJIMYMH U MX COOTHOIIEHUSX; HABBIKU MPOCTEHIINX M3MEPEHUN, YMEHHUE
MOJIb30BAThCS  MHCTPYMEHTAMHU  (JIMHEWKOW, YTrOJILHUKOM, IIUPKYJIEM), TPEACTaBICHUE O
IUIOCKOCTSIX U 00BbEMHBIX T€OMETPUUECKUX (UTYypax, 3HAHWE X CBOWCTB, IOCTPOCHHUE ATUX (PUTYp
C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB (JIMHEMKH, IUPKYJA, YEPTEKHOIO YrOJbHHUKA,
TpaHcropTHpa). V3ydeHHe reoMeTpuv4ecKoro Marepuaia BOOPYKAeT ydalluxcsl MPaKTHYCCKUMH
HABBIKAMU W3MEPCHUSI, YECPUCHUS, TIOCTPOCHUSI TE€OMETPUUYECKUX (UTYpP C MOMOIIBIO0 Pa3THYHBIX
U3MEPUTENIbHBIX M UYEPTEKHBIX HHCTPYMEHTOB, YTO CIOCOOCTBYET JIydllled MOJArOTOBKE HX K
MMOBCETHEBHOM JKWU3HH, OBJIAJICHUIO PA3IMYHBIMUA BHAAMH TPOPECCHOHAIBHOTO TPY/a, aAanTalluy B
YCIIOBUSX COBPEMEHHOT'O IIPOU3BO/ICTBA.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEIMETA

3.1. JIuvyHOCTHBIE pe3yJabTaThl BKIIOYAIOT OBI3JCHHE OOYYaIOUIMMUCS  COLUAIbHBIMU
(CKU3HEHHBIMHM) KOMIICTCHIIMSIMKM, HEOOXOMUMBIMU JJI DPEHICHUS IPAKTUKO-OPUCHTUPOBAHHBIX
3aj1a4 1 obecrneynBaoIuMu (OPMUPOBAHKUE U PA3BUTHE COIMATLHBIX OTHOIICHUN 00Yy4arOInXCs B
Pa3IMYHBIX Cpeaax.
Ha ypokax maTematuku B 8 kitacce (pOpMHUPYIOTCS CIIEYIONINE JMYHOCTHBIE PE3YJIbTATHI:
e oco3HaHMe ce0s Kak rpaxkaanuHa Poccuu; popmupoBaHue 4yBCTBa rOPAOCTH 32 CBOIO
Ponuny;
® BOCIHUTAaHHUE YBAXKUTEIBHOIO OTHOLICHUS K WHOMY MHEHUIO, UCTOPUU U KYJIbTYpE
JPYTUX HapOIOB;
e chopMHpPOBAHHOCTH a/EKBAaTHBIX MPEICTABICHHI O COOCTBEHHBIX BO3MOXKHOCTAX, O
HACYIIHO HEOOXOAMMOM KU3HE00ECTICUCHUH;
e OBIIQJCHMC HAYaJbHBIMHA HAaBBIKAMH aJanTallid B JUHAMHYHO M3MCHSIOMIEMCS H
Ppa3BHUBAIOIIEMCS MUDE;
® OBJIAJICHUE COIMATHLHO-OBITOBRIMM HAaBbIKAMU, HWCIOJIB3YEMBIMH B TOBCEIHEBHOM
JKU3HH,
® BJAJICHUE HAaBbIKAMM KOMMYHHUKAIIMM W TOPUHATBIMM HOPMaMu COLMAJIBHOTO
B3aUMOJICHCTBUS, B TOM UHCIE€ BIAJCHUE BepOATbHBIMA W  HEBEPOAIHHBIMU
KOMMYHHKATHBHBIMUA KOMIIETCHIIUSMH, HCIOIH30BAaHHE JOCTYIMHBIX MH(GOPMAIIMOHHBIX
TEXHOJIOTHI 1JII KOMMYHHUKAIIHNH;
® CHOCOOHOCTH K OCMBICICHHUIO COIMATBFHOTO OKPY)KEHHS, CBOETO MECTa B HEM, MPUHSATHE
COOTBETCTBYIOLIMX BO3PACTY LIECHHOCTEN U COLUAIIBHBIX POJIEH;
® TMPUHATHE M OCBOCHHE COIMAIBHON pPOIHM OOYyYaroIIerocs, MPOSIBICHHE COIHAIBHO
3HAYUMBIX MOTHBOB YU4EOHOW JI€ATEITbHOCTH;
e chOpPMHPOBAHHOCTH HABBIKOB COTPYAHUYECTBA C B3POCIBIMHU U CBEPCTHUKAMHU B Pa3HBIX
COIIMAJIbHBIX CUTYAILIUSX;
® CIOCOOHOCTH K OCMBICIEHUIO KAapTHHBI MHpa, €€ BPEMEHHO-IIPOCTPAHCTBEHHOM
opranmu3aiyu; GopMHUPOBaHUE LETOCTHOTO, COIMAIBHO OPUEHTHPOBAHHOTO B3IUIsIa HA
MHP B €r0 OPTraHUYHOM €IMHCTBE MPUPOTHON U COLMAIBHOMN YacTei;
® BOCHHUTAHUE ICTETUYCCKUX MOTPEOHOCTEMH, IIEHHOCTEN U YyBCTB;
® Dpa3BUTHE OSTUYECKUX YYBCTB, MPOSIBICHUE JOOPOKEIATEIHHOCTH, SMOIMOHAIBHO-
HPAaBCTBEHHOW OT3bIBYMBOCTH M B3aWMOIIOMOILH, MPOSBIEHUE COINEPEKUBAHUSI K
YyBCTBaM JPYTUX JIOJIEH;



c(OPMHPOBAHHOCTh YCTAaHOBKM Ha O€30MAaCHBIA, 370pOBBIA 00pa3 >KU3HU, HAIUYHE
MOTHBALlMM K TBOPYECKOMY TpyZdy, paboTe Ha pe3ynpTar, OEpeKHOMY OTHOLICHHUIO K
MaTepHaIbHBIM M TyXOBHBIM LIEHHOCTSIM;

IPOSIBJIIEHNE TOTOBHOCTH K CAMOCTOSATEIBHOM KU3HU.

3.2. IIpeaMeTHBIE Pe3yJIbTATHI XapaKTEPU3YIOT JOCTHKEHHS O0yUYaIONINXCs B YCBOCHUH 3HAHUH H
YMEHHH, CIOCOOHOCTh MX MPHUMEHATHh B MPAKTUYECKOW AEATEIbHOCTU MO MPEAMETHON 00JacTH
"Maremartuka'.

OcHo6Hble mMPedoBaAHUs K YMEHUAM 00YUAIOUWUXCA

Munumanovusiii ypoeens:

3HaHue yucioBoro psga 1 - 100 B mpsiMOM TOpsIKE; OTKIJIAIBIBAHHE JTFOOBIX YHCEN B
npeaenax 100, ¢ ucmoap30BaHUEM CUETHOTO MaTepHalIa;

3HaHWE Ha3BAHW KOMIIOHCHTOB CJIOJKCHH S, BRIYUTAHUS, YMHOKCHHUS, ICTICHUS;
MMOHUMaHWE CMBICIIa apU(PMETUUECKUX JICHCTBUN CIIOKEHUS W BBIYMTAHMS, YMHOXKCHHS
U JiesieHust (Ha paBHbIE YacTH).

3HaHUE TaOJUIIBI YMHOXKEHHUS OJHO3HAYHBIX YHCEII JI0 O;

MOHUMAHWE CBSI3M TaOJUI] YMHOXEHHUS H JEJICHHS, I0JIb30BaHUE TaOJIUIIaMHU
YMHOEHHS Ha MeYaTHONH OCHOBE JJIsl HAXO0XK/ICHUS TPOU3BEICHUS U YaCTHOTO;

3HaHME MOPSIKA ISHCTBHIA B IPUMEPax B JBa apU(PMETHUCCKUX JICHCTBUS,

3HaHUE U MPUMEHEHHE NePEMECTUTEILHOTO CBOMCTBA CIIOKEHUS U YMHOXKCHHUS,
BBITIOJTHCHUE YCTHBIX M IMHUCHMEHHBIX JICHCTBUN CIIOKEHUS W BBIYMTAHUS YHCET B
npenenax 100;

3HaHWE CIWHMI] W3MEpeHUs (Mephl) CTOMMOCTH, JJIWHBI, MacChl, BPEMEHH H HX
COOTHOIIICHUS;

pa3linueHre Ynces, MOJIYYCHHBIX MPU CUETE U U3MEPEHUH, 3aMKUCh YUCIIA, TOJYYCHHOTO
IIPU U3MEPEHUU JIBYMSI MEPAMU;

MOJIb30BaHME KalleHAapeM JJIs YCTAaHOBIEHHUS TMOpSIKa MECSIEB B Tojay, KOJIUYECTBA
CYTOK B MECSIaxX;

orpeziesieHue BpEeMEHHU o yacaM (OJHUM CIIOCOO0M);

pelieHue, COCTaBJICHHE, WUTIOCTPUPOBAHUE H3YYEHHBIX MPOCTHIX apU(METHUUECKHX
3aJadq;

pelieHne COCTaBHBIX apudMETUYECKMX 3a7ad B JiBa JEUCTBUSA (C TOMOIIBIO
MeAarorn4eckoro paboTHUKA);

pa3inueHne 3aMKHYTHIX, HE3aMKHYTBIX KPUBBIX, JOMAHBIX JTUHUHN, BBIYUCICHUE JITTHHBI
JIOMaHOI1;

y3HaBaHUE, Ha3bIBaHWE, MOICIMPOBAHNE B3AaUMHOTO TTOJIOKEHUS ABYX MPSMBIX, KPUBBIX
TUHUH, GUryp, HaXOXKJIEHNE TOUKH MepeceueHus: 6e3 BEIYCpUUBAHUS;

3HaHME HA3BaHUU DIIEMEHTOB YETHIPEXYTOJLHUKOB; BBIYEPUUBAHHUE MPSIMOYTOIbHUKA
(kBagpaTa) C IMOMOIIBIO YEPTEHKHOIO TPEYrojbHUKAa Ha HEJIWHOBaHHOW Oymare (c
MOMOIIIBIO TIEIArOTHIECKOTO PAOOTHHKA);

pa3iarueHne OKPYKHOCTH U Kpyra, BEIYEPUUBAHUE OKPYKHOCTH PA3HBIX PAJINYCOB.

Jlocmamounbwlit ypoeenn:

3HaHue yucioBoro psaa 1-100 B mnpsMoM ©  OOpaTHOM TMOpSJIKE;, CYET,
IPUCUUTHIBAHUEM, OTCUUTHIBAHUEM IO €IMHULIE U PABHBIMHM YMCIOBBIMU IpyNIamMH B
npenenax 100;

OTKJIaJIbIBaHKE JHOOBIX uncen B npenaenax 100 ¢ nucnoib30BaHUEM CUETHOTO MaTepuaa;
3HAHHWE Ha3BaHMsI KOMIIOHEHTOB CJIOKEHMSI, BHIUUTAHUS, YMHOKEHUS, I€TICHUS;
NOHUMaHHME CMBICIIA APUPMETUUECKUX JEHCTBUN CIOXKEHUS U BHIYUTAHUS, YMHOXKEHHUS
U JieJieHHs (Ha paBHbIE YaCTH U MO COJACPKAHMIO), Pa3InUeHUE ABYX BUIOB JEICHUS HA
YPOBHE NPAKTUYECKUX NEHCTBUI; 3HAHHME CIIOCOOOB UTEHUS M 3aIUCH Ka)XJIOro BUIA
JICJICHNS;

3HaHWE TaOJMUIBl YMHOMKEHMsI BCEX OJHO3HA4YHbIX 4Mcen M uyucna 10; mpasuia
ymHoxkeHus uncen 1 u 0, va 1 u 0, nenenus 0 u nenenus Ha 1, Ha 10;



MOHMMAaHHUE CBS3W TaONHMII YMHOXXEHHUS U JCNICHUs, I[I0JIb30BaHUE TaOIHIIAMH
YMHO>KEHHMS Ha IEYaTHOM OCHOBE JIJIsl HAXOKICHUS IPOU3BEICHUS U YACTHOTO;

3HaHHE TOPsIKA NEHCTBHI B IpUMEpPax B JBa apu(METHUECKUX JTCHCTBUS,

3HaHHUE U IPUMEHEHUE NEPEMECTUTEIBHOIO CBOMCTBO CIIOKEHUS U YMHOXKEHHUSI,
BBITIOJIHCHUE YCTHBIX U MHCHbMEHHBIX JEHCTBUU CJIOKEHUS W BBIYMTAHHUS YHCET B
npenenax 100;

3HaHWE €IUWHHUIl (Mep) H3MEpEeHUsi CTOMMOCTH, HJIUHBI, MacChl, BPEMEHHU M HUX
COOTHOILIEHUS;

pa3IMyueHue YUCEll, MOTYYEHHBIX IIPU CUETE U U3MEPEHUMU, 3allUCh YUCEI, MOTYyYEHHBIX
IIPU U3MEPEHUU JIBYMSI MepaMu (C MOJHBIM HAOOPOM 3HAKOB B MEJIKUX Mepax);

3HaHWE MOpsAJKA MECSIUEB B TOAYy, HOMEPOB MECSILEB OT Hadaja Ioja, yMEHHE
[I0JIb30BAThCS KAJICHJApEeM JUIsl YCTAHOBJIEHMSI IOpSAJKAa MECSALEB B TOJy, 3HaHHE
KOJIMYECTBA CYTOK B MECSLAX;

orpeziesieHue BpeMEHHU o YyacaM TpeMsi crioco0aMu ¢ TOYHOCTBIO 710 | MUH;

pelleHrue,  COCTaBJIEHME,  WIUIIOCTPUPOBAHME  BCEX  H3YYEHHBIX  MPOCTHIX
apuMeTHUECKUX 3a7a4;

KpaTKasl 3alucCh, MOJICTIMPOBAHKE COAEPIKAHUS, PEIIEHNUE COCTABHBIX apU(PMETUUECKUX
3a/a4 B IBa JICHCTBUS,

pa3linueHre 3aMKHYTHIX, HE3aMKHYTBIX KPUBBIX, JOMAHBIX JIMHUM; BHIYUCICHUE JITMHBI
JIOMaHOI1;

y3HaBaHHUE, Ha3bIBaHUE, BbIYEPUUBAHUE, MOJICIMPOBAHUE B3aUMHOTO IOJIOKEHHUS JIBYX
NPSIMBIX M KPUBBIX JIMHUM, MHOTOYTOJBHUKOB, OKPY)KHOCTEH, HAXOXXIEHHUE TOYKHU
MIEPECCUCHUS;

3HAaHUE HA3BAHMI 3JIEMEHTOB YETHIPEXYTIOJbHHUKOB, BbIUEPUMBAHUE MPSMOYTOJIbHUKA
(kBagpara) ¢ MOMOLIbIO YEPTEKHOTO TPEYTOJIbHUKA Ha HEJTMHOBaHHOU Oymare;
BbIUEPUMBAHNUE OKPYKHOCTHU Pa3HbIX PaJNYCOB, pa3IMUYE€HNUE OKPY>KHOCTH U Kpyra.

3.3. Buabl AesiTeIbHOCTH O0YYalOLIMXCSl, HANpaBJeHHbIe HA JOCTH)KeHUE IJIAHUPYeMbIX
pe3y/1bTaToB

CITyIIaHUE YIUTEIIS;
CJIyIIaHUE U aHAJIM3 OTBETOB 00yYaroIInuXCs;

caMoCToOsiTeNIbHas paboTa ¢ TEKCTOM B yUe€OHHKE, HAyYHO-TIOMYJIAPHOH JINTepaType;
IPOCMOTP BUAEOMATEPUAIIOB, 00CYKI€HHE YBUJIEHHOTO U aHAIIN3;

(dopMynHMpOBKa BEIBOJIOB;

3aroJIHeHHe TabJIHIl, TOCTPOCHUE CXEM,;

BBITOJIHEHHUE YIIPasKHEHHIH;

HaOII0EHUE;

paboTa ¢ yueOHUKOM, pa3IaTOYHBIM MaTepUaAJIOM;

camocrosTenpHas padorta, paboTa B mapax, rpyIiax;

IMPOCKTHAadA JOEATCIbHOCTD,

OILICHUBAHUE CBOUX yqe6HLIX )]OCTH)KGHI/IfI.

3.4. Opranu3anus NPOEKTHON M y4eOHO-UCC/Ie10BATE/IHLCKOM /1eSITeJIbHOCTH 00y4aroImMXcst
Opranuzanys MNPOEKTHO-UCCIEOBATENLCKON JEATEJBHOCTH Ha YpOKax MaTeMaTHKU
MIO3BOJIIET PELIUTH Pl BXKHBIX 3a4a4:

YUUTH YYAIIUXCSl CAMOCTOSITEIbHOMY KPUTUYECKOMY MBIIIUIEHUIO;

YYUTh JIeTaTh 000OCHOBAaHHBIE BHIBOJIBI, ONMUPAsCh HAa 3HAHUS (PAKTOB, 3aKOHOMEPHOCTEH
HayYKH;

HAY4YUTh IPUHUMATh CAMOCTOSITENIbHbIE apIYMEHTUPOBAHHbBIE PEILICHHS;

y4UTh paboTaTh B KOMaH/E.

O6a merona (NPOEKTHBIM W HCCIEIOBATEIBCKUNM) HE TPOCTO (OPMUPYIOT YMEHHUSA, a
KOMIICTCHIIMU, TO €CTh YMCHHS, HCIIOCPCACTBCHHO COIIPSAKCHHBIC C HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTBIO.
OHM TIMPOKO BOCTPEOOBaHBI 32 CYET PAIMOHAIBHOTO COYETAHUS TEOPETHUYECKUX 3HAHMHA M WX
NPAaKTUYECKOTO MPUMEHEHUS JUIsl pEIIeHHUs] KOHKPETHBIX MPOOIIEM.



3.5. Cucrema OLEHKH AOCTHKEHHS IJIAHUPYEMBbIX pe3y/JbTaTOB

Cucmema oyenKu TUYHOCHIHBIX PE3YAbIMAMOG

BceecTopoHHSIT M KOMIUJIGKCHAs OIICHKA OBJAJCHHS OOYYaIOUIMMHCA COLMAIbHBIMU
(’KU3HEHHBIMM) KOMIIETEHIUSIMH OCYLIECTBISETCA Ha OCHOBAaHUM IPUMEHEHUS METOJla SKCIEPTHOM
OLICHKM B KOHIIE y4eOHOTO roja W 3aHOCHTCS B JHEBHUK HAOJIOJCHUN, YTO MO3BOJSET HE TOJIBKO
IPEJCTaBUTh MOJHYIO KapTUHY JAWHAMMKH LIEJIOCTHOI'O Pa3BUTUS 00YYarOIErocsi, HO U OTCIEAUTh
HaJIMYUE WIM OTCYTCTBUE MU3MEHEHHUM IO OTAEIbHBIM >KU3HEHHBIM KOMIIETEHIUAM. 11 MOJIHOTHI
OLIEHKH JINYHOCTHBIX PpE3yJIbTaTOB OCBOEHHs OOYyYarOIMMHUCS C YMCTBEHHOM OTCTaJIOCTBIO
(MHTEIIGKTYaJIbHBIMA ~ HApyIICHWsIMHM)  YYUTHIBAeTCSA  MHEHHME  poAMTeNeld  (3aKOHHBIX
IpeJCcTaBUTeNel), IOCKOJIBKY OCHOBOH OLEHKM CIYXXKMT aHajlu3 W3MEHEHUH B IOBEAECHUU
00yyYaromerocsi B IMOBCEIHEBHOW XH3HH B Pa3IUYHBIX COLMAIBHBIX cpemax. Popmoil paboThl
YYaCTHHUKOB HKCIIEPTHOM IPYIIIbI SBJIAETCS ICUXOJIOT0-N1€Aarorn4ecKuii KOHCUINYM.

OrieHka pe3ysbTaToOB OCYIIECTBIsIETCS B Oauiax:

0 - Her puKCUpyeMOl TUHAMUKH;

1 - MuUHMIMaNIbHAS TUHAMUKA;

2 - yOBJIETBOPUTEIIbHASI JUHAMUKA;

3 - 3HaUUTENbHAs TUHAMUKA.

Cucmema oyenKu npeomMemuuix pe3yibmamoe

3HaHUSA, YMCHUSI ¥ HaBBIKH 10 MaTeMaTHKe OIICHUBAIOTCS IO  pe3yJIbTaTaM
WH/IMBUYAILHOTO U (DPOHTAIILHOTO OIpOca OOYUYAIOMIMXCS, TEKYIIIMX M UTOTOBBIX MHChMEHHBIX
pabor. Ilpm  omeHke MUCHbMEHHBIX pabor UCTIONIB3YIOTCS HOPMBI OIICHOK
MUCHMEHHBIX KOHTPOJIbHBIX pabort, npu TOM YUUTBIBACTCS YPOBEHb
CaMOCTOSITEIIbBHOCTH oOyuarorerocs, 0COOCHHOCTH ero pa3BUTHA.

O0BEM KOHTPOJIbHOU paboThI JOJDKEH ObITh  TakuM, 4TOOBI Ha €&
BBITIOJTHCHHE TpeboBaioCh:2-3  Kiaccel — 25-40 MHUHYT, 4-9 xnaccel — 35-40  mwuHYT, 32

yKa3zaHHOE BpeMs 00yJaroIuecst He TOJIbKO JOJKHBI BBIITOJHUTH padoTy, HO M MPOBEPUTH €€.

B KOMOMHHMPOBaHHYIO KOHTPOJIBHYIO pabOTy MOTYT OBITH BKJIIOUEHBI 1-3 mpocTeie 3amaun
win 1-3 nmpocThle 3a7auu ¥ COCTaBHas (HaYMHast co 2 Kjacca) UM 2 COCTaBHBIE 3ajauul, IPUMEpPHI B
OJIHO U HECKOJIBKO apu(PMETUUYECKUX JAEHCTBUM (BTOM UYHCIIE M Ha MOPSAJIOK JEHCTBUI, HaUnHas C 3
Kjacca), MaTeMaTH4YeCKUH JMKTAHT, CpPaBHEHHWE YHCEl M MAaTeMaTHMYeCKHX BBIPaKEHUIH,
BBIUMCIIUTENbHbBIE, W3MEpPUTENbHbIE  33Jauud WIM JpyrHe  TE€OMETpUYEeCKHEe  3a/laHusl.

IIpu oueHKe NHUCBMEHHBIX pPabOT OOyyaromMXCsl MO MaTeMaTHKe TpyObIMM OLIMOKaMu
CJIelyeT CYHUTATh: HEBEPHOE BBHIMOJHEHHE BBIYMCIECHUN BCIEACTBUE HETOYHOIO IMPUMEHEHUS
QITOpUTMa, HENPABWJIBHOE DELIECHUE 3a/]1aud, HEYMEHHME IPABWIBHO BBIIOJHUTH W3MEpPEHUE U
MIOCTPOECHHUE TeOMETpUYecKuX (Quryp mno obpasuy. HerpyObimMu ommOkaMu CUMTAIOTCS OIIMOKH,
JIONYLIIEHHbIE B TPOLIECCE CIMCBIBAHUS UHCIOBBIX JaHHBIX (HMCKaXEHUE, 3aMEHa), 3HaKOB
apu@MeTHYecKuX JeUCTBUH, HapylIeHne (OPMYIUPOBKH Bompoca (0TBETa) 3a7a4uu, NPaBUIbHOCTU
pacIoNoKeHHs 3anuceil, yepTexeit, HeOobIIas HETOYHOCTh B UBMEPEHUU U YEPUEHUH.

OTMmeTKa He CHID)KAETCs 3a TpaMMaTHYecKHue OMMOKH, TOMyIIeHHbIe B pabore. ckimtoueHue
COCTaBJISIIOT CIIy4ad HalMCAHMSI TE€X CJIOB U CIOBOCOYETAHUMN, KOTOPBIE MIUPOKO MCIOJIb3YIOTCS Ha
ypOKax MaTeMaTUKU (Ha3BaHUs KOMIIOHEHTOB U pe3yJbTaTOB JAEUCTBUA, BETUUUH U JIp.).

[Tpu onieHKe KOMOMHUPOBAHHBIX PabOT:

— ommemxa «5» CTABUTCS, €CIIM BCs paboOTa BBIIIOJIHEHA 0€3 OINOO0K;

— ommemKa «4» CTaBUTCS, €CIM B paboTe UMeroTcs 2-3 HerpyOble OMOKH;

— ommemKa «3» CTaBUTCA, €CIM 3a/aya pellleHa C MOMOIIbI0 U NPaBWJIBHO BBIMOJIHEHA YacTh
JIpYTHUX 3aJaHuil;

— ommemKa «2» MOET BBICTaBJIATHCS 32 HEOPEKHO BHIIIOJHEHHBIE 33JaHUSI B TETPAAH, KaK METOA
BOCIIUTATEIHLHOT'O BO3/IEHCTBHSI HA 00YYarOIIErocs.

IIpu pemeHun paboOT, COCTOSAIIMX U3 NPUMEPOB W JPYTrUX 3aJaHuil, B KOTOPHIX HeE

IIPelyCMaTPUBAETCS PELICHHE 3a/1ay:

— Ommemka «3» CTaBUTCSl, €CIIU BCE 3aJaHUs BBINIOJIHEHO MTPABUIIBHO.

— Ommemka «4» CTaBUTCSI, €CIIU NOMYIIEHBI 1-2 HerpyOble OIIHMOKH.

— Ommemxa «3» CTaBUTCS, €CIIA JOMYIIEHBI 1-2 rpyObie omuOku uinu 3-4 Herpyosle.
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— Ommemka «2» MOXKET BBICTABIATHCA 32 HEOPEKHO BBHITIOJIHEHHBIE 3aJjaHUs] B TETPau, KaKk METOJ
BOCIIUTATEILHOTO BO3/ICHCTBHS HA 00Y4aIOLIeTOCH.

[Ipun omenke paboOT, COCTOAUIMX TOJBKO M3 3aJad C TEOMETPUUYECKUM COJEpKaHUEM
(penieHre 3a7a4 Ha BBIYUCIICHUE TPAJyCHOH MEpHI YIJIOB, IUIOMIaAeh, 00bEMOB U T.1., 3a7a4 Ha
U3MEpEHHE U MMOCTPOCHHE U JP.):

— Ommemxka «5» CTaBUTCSI, €CIIM BCE 3aJ1a4M BBIIIOJHEHBI IPAaBUIIBHO.

— Ommemka «4» CTaBUTCS, €clU JAONyIIeHbl 1-2 HerpyOble OmMMOKHM NMpU pElIeHUH 3a7ad Ha
BBIUMCJIEHUE UM U3MEPEHNE, IOCTPOEHUE BBIIIOJIHEHO HEIOCTATOYHO TOYHO.

— Ommemxka «3» CTABUTCS, €CJIM HE pELIEHA OJHA M3 JBYX-TPEX JaHHBIX 3a/1a4 Ha BBIYHMCIICHHE,
€CJIN IIPU U3MEPEHUU JAONYLIEHbI HEOObIINE HETOYHOCTH;

MOCTPOCHUE BBIIIOJIHEHO MPABUIBLHO, HO JIOMYIIEHbI OIIMOKY MPU pa3MEIIeHUH YepTeKell Ha JIUCTe
Oymaru, a TaKke npyu 0003HaAUYCHUH T€OMETPUUECKUX (puryp OykBamu.

— Ommemka «2» MOXET BBICTABIIATHCA 32 HEOPEKHO BBHIIIOJIHEHHBIE 33JaHUSI B TETPAIU, KaK METO
BOCIIUTATEIILHOTO BO3ICHCTBHS HA 00Y4aIOIeTOCH.

Cucmema ouenxu bY/[

B mporiecce oOydeHusi OCyiiecTBIS€TCs MOHUTOpPUHT Bcex Tpymnn BY ]I, xotopsiii Oyner
OTpakaTb WHJMBUIYaJbHBIE JIOCTHXKEHUS OOydYaloImMXCS W TO3BOJIMT JIeJIaTh BBIBOABI 00
3P PEKTUBHOCTH MPOBOJUMON B 3TOM HampaBieHUH paboThl. YpoBeHb chopmupoBaHHOCTH BY /]
OCYIIECTBIISIETCS HA OCHOBAaHUHU MPUMEHEHUSI METO/1a HKCIEPTHOM OIEHKU B KOHIIE y4eOHOTo rojaa
Y 3aHOCUTCS B JIHEBHHUK HaOmoAeHUM. [ OIeHKH KakKI0ro NEHCTBUS MCIIOIB3YETCS CIeAYIoast
CHUCTEMAa OLICHKH:

0 GamioB - AelicTBUE OTCYTCTBYET, 00YyUaAIOMIMIACS HE TIOHUMAET €T0 CMBICIIA, HE BKIIIOUACTCS
B [IPOLIECC BBIINOJIHEHUS BMECTE C YUUTEIIEM;

1 6amn - cMbIc JEMCTBUS NOHMMAET, CBSA3BIBAET C KOHKPETHOW CUTYyallMeH, BBIIOJHSET
JIEHCTBUE TOJIBKO MO MPSAMOMY YKa3aHUIO MNEeJarornyeckoro pabOoTHHKA, MPH HEOOXOAUMOCTH
TpebyeTrcs OKa3aHue MOMOIIIH;

2 Gayuia - TPEUMYLIECTBEHHO BBIMOJHAET JEHCTBHE 1O YKa3aHMIO MEeAarormyeckoro
pabOTHUKA, B OTJENBHBIX CUTYaLUsAX CIIOCOOEH BBIIOJHUTH €70 CAMOCTOSTENBHO;

3 Gayta - crocoOeH CaMOCTOSITENIbHO BBINIOJHSATH JIEHCTBHE B OIPECIICHHBIX CHUTYallUsX,
HEPEIKO JOMYCKaeT OIIMOKH, KOTOPbIE HCIpAaBIISET MO MPAMOMY YKa3aHUIO I€Jaroruiyeckoro
pabOTHUKA;

4 Ganna - cnoco0eH CaMOCTOATENbHO MPUMEHSTh EHCTBUE, HO MHOT/IA JOMYCKAEeT OITHOKH,
KOTOpbIE HCIPABIISET M0 3aMEYaHUIO TIeJJarOrnYecKoro paboTHHKA,

5 6aIOB - CAMOCTOSITENILHO MPUMEHSIET IeUCTBUE B JII000H CUTYyallUH.

4. TEMATUYECKOE IINTAHUPOBAHHUE

Ne Tema ypoka Koua-Bo 20P
n/n 4acoB
1. Huddepenmmanus nensx u 1 DIIEeKTPOHHBIN y4eOHUK,
}IpO6HBIX quceJ. OJICKTPOHHAsA TCTpalb.

JuddepeHumarus ueabx qucem,
MOJIYYEHHBIX TPU CUETE MPEIMETOB
U TIPU U3MEPEHUU BEITUYHH.

2. | JuddepeHnmanus JpoOHBIX YUCEIT: 1 DIIEeKTPOHHBII y4eOHUK,
HPO6H HECATUYHBIE, OJICKTPOHHAsA TCTpalb.
OOBIKHOBEHHBIE.

3. | 3anuck yucel, MOJYyYeHHBIX TTPH 1 DNEeKTPOHHBIN y4eOHUK,
U3MEPEHHUH IBYMS, OHOU 3JIEKTPOHHAS TETPA/Ib.

eauHuIaMu (MepamMu) CTOUMOCTH,
JUTMHBI, MacChl, B BUJIE Apo0ei
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(OOBIKHOBEHHBIX, IECATUYHBIX).

4. | JuddepeHmumarus mensix qucem, DNEeKTPOHHBIN yUeOHUK,
IIOJIyYECHHBIX IIPU CUETE SJICKTPpOHHAaA TETpalb.

IPEMETOB, [0 KOJIMYECTBY 3HAKOB
(dp), UCTIONB30BAHHBIX VIS UX
3alyCU: OJIHO3HAYHBIE,
JBy3HAYHbIE, TPEX3HAUHBIE U TIP.

5. | 3anuch yncen ¢ MOMOIIBIO UMD ONEKTPOHHBIN YUEOHUK,
apaOCcKoil 1 pUMCKOM HyMepaluu. SJICKTpOHHAA TETPalb.
CpaBHeHnue uncen (LIesbIxX u
JIPOOHBIX).

6. Hymepanmonnas tabnuua. Kiace DIIEKTPOHHBIN y4eOHUK,
€IIMHMUII, THICSIY; pa3Ps/Ibl. SJICKTpOHHAA TETPAb.
MecTo necaTHYHBIX 1poOeii B
HYMEpaIMOHHOI TalnuIIe.

7. | IlocTtpoenune mpsMOYyTroJibHUKA DNEeKTPOHHBIN y4eOHUK,
(xBazpata). CBOICTBA CTOPOH, JJIEKTPOHHAsA TETPA/b.

JTUaroHanel mpsiMOyroJIbHUKA
(xBagpara). Beruncnenue
nepuMeTpa npsSMoyrojibHUKa
(xBagparta).

8. | Ilomy4yeHue uucen B npeaenax ONEeKTPOHHBIN y4eOHUK,
1 000 000 n3 pa3psaHbIX SJICKTPOHHAA TETPAIb.

ClIaraeMbIX; pa3yio’KeHHE Yncen Ha
pas3psiIHBIE CllaraeMble.

9. | YucnoBo# psq B mpenenax ONEeKTPOHHBIN y4eOHUK,
1 000 000. ITpucuntsiBanuE, AJIEKTPOHHAs TETPalb.
OTCUYHTHIBAHUE PA3PSIHBIX €IUHHII
B nipesenax 1 000 000

10. | YerHbIe, HEUYETHBIC YHCIIA. DIIEKTPOHHBII Y4eOHUK,
[Tpoctele, cocTaBHBIE YUCIIA JNEKTPOHHAS TeTPab.

11. | YerHble, HEUETHBIE YHCIIA. DIEeKTPOHHBIN y4eOHUK,
[Tpoctele, cocTaBHBIE YUCIIA INEKTPOHHAS TeTPalb.

12 | Onpenenenue KonuyecTna ONEKTPOHHBIN y4eOHUK,
Pa3psAIHBIX €IUHUIL U 00IIETO SJICKTPOHHAsA TCTPalb.

KOJIMYECTBA €/IMHULL, IECATKOB,
COTEH, €IMHUI ThICAY, IECATKOB
TBHICSIY B YHCIIE
13. | OxpyrieHue vucen. DNEeKTPOHHBIN y4eOHUK,

JIEKTPOHHAs! TETPAb.
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14 | Okpyrienue uncesn. DNEeKTPOHHBIN y4eOHUK,
INEKTPOHHAS TETPAIb.

15. | CpaBHeHue umncen C BONPOCAMHU: ONEKTPOHHBIN yUeOHUK,
«Ha CKOJIBKO 0oJbIe JNEKTPOHHAs TETPalb.
(mensie)...?», «Bo ckoibko pa3
Oosibiie (MEHBIIE). .. 7»

Pemienne mpocThIX M COCTABHBIX
apupMeTHYecKuX 3agady B 2-4
IEUCTBUSL.

16. | CpaBHEeHHE YHCET C BOIPOCAMHU: DNEeKTPOHHBIN y4eOHHUK,
«Ha CKOJIBKO Oosblie JJIEKTPOHHAs TETPalb.
(mensbIe)...7?», «Bo ckombko pas
OoJibiie (MEHbIIE). .. 7»

Pemenne mnpocThIX U COCTAaBHBIX
apupMeTnyeckux 3agady B 2-4
NEeNUCTBUSL.
17. | Pemienne mnpocThIX U COCTAaBHBIX ONEeKTPOHHBIN YUEOHUK,
apudmernueckux 3amad B 2-4 ANEKTPOHHAS TETPab.
JICUCTBUA.
18 | KonTpons u yuer 3HaHUH. VYyactue B ycTaHOBOUYHOU Oecene ¢
YUUTEJIEM U OJTHOKIACCHUKAMH.
CaMocTosTenbHOE peLIeHUE
KOHTPOJIbHBIX 3a/1a4 U
YIPAKHEHUM.

19 | PaGora Hax ommOKaMu. BrinonHeHHE TPaKTHYSCKUX

3a/laHui, paboTa ¢ alrOpUTMOM.

20 | IToctpoeHue OKPYKHOCTH c DNEKTPOHHBIH YIeOHUK,
JaHHBIM pagunycom. QJICKTPOHHAA TCTpalb.

Jluauu B Kpyre: paauyc, Juamerp,
xopaa. BzamMHOe  monoxkeHue
KpyTa, OKPY>KHOCTH U JIMHUM.

21 | CnoxxeHue ¥ BBIYUTAHHUE [EIBIX DNEeKTPOHHBIH y4eOHUK,
Ypcen - IpUeMaMH  yCTHBIX H SJICKTPOHHAA TCTPa/b.
MUCHhMEHHBIX BBIUHCIICHHIA;
poBepKa PaBUIIBHOCTH
BBIYMCIICHHI.

22 | [lpucunThIBaHUE, OTCYUTHIBAHNE OIEKTPOHHBIN y4eOHUK,
pPaBHBIMU YHCIOBBIMU TPYIITIAMH JNEKTPOHHAS TeTPab.
no 2, 20, 200, 2 000, 20 000; o 5,

50, 500, 5 000, 50 000; mo 25, 250,
2 500, 25 000 B mpexaemnax
1 000 000, ycTHO U C 3anuchio
MOJIy4YaE€MBIX IIPU CUYETE YHCEIL.
23 | CriojxeHue U BEIYUTAHUE ONEKTPOHHBIN yUeOHUK,

JIeCATUYHBIX ApoOeii; mpoBepka
NPaBUIBHOCTH BBIYUCIICHHH.

JEKTPOHHAs TETPajb.
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24 | HaxoxaeHue 3Ha4YeHUS YHCIIOBOTO DNEeKTPOHHBIN y4eOHUK,
BBIpaKEHUS B 3-4 apupMeTHUIECKIX JJIEKTPOHHAs TETPALb.

NEWCTBUA CO CKOOKaMU U 0e3
CKOOOK (CJ10KEeHUE, BEIYUTAHHE).

25 | Bugel yrioB: TpsMOM, TYIIOH, DNEeKTPOHHBIN y4eOHHUK,
OCTpBIH, pa3BEPHYTHIN. 3JIEKTPOHHAs TETPalb.

26 | YMHOXKEHHME 1eJbIX Yucel Ha ONEKTPOHHBIN YUEOHUK,
OJITHO3HAYHOE YHUCIIO. JIEKTPOHHAs TE€TPallb.

27 | lenenme  menpIx ~— 4yucen — Ha DNEeKTPOHHBIN y4eOHHUK,
OJTHO3HAYHOE YHUCIIO. AJIEKTPOHHAS TETPalb.

28 | YMHOXEHHE MAECATUYHBIX JIpoOei ONEeKTPOHHBIN YUEOHUK,
Ha OIHO3HAYHOE YUCIIO. JIEKTPOHHAs! TEeTPallb.

29 | YMHOXEHHE MAECATUYHBIX JIpoOei DNEKTPOHHBIN YUEOHUK,
Ha 0/IHO3HAYHOE YUCIIO. JIEKTPOHHAs! TeTPallb.

30 | JeneHue pecATHYHBIX ApoOeH Ha DIIEeKTPOHHBIN y4eOHUK,
OJHO3HAYHOE YHCIIO. DJIEKTPOHHAA TETPanb.

31 | [eneHue OecATHYHBIX ApoOei Ha DNEKTPOHHBIN y4EOHHUK,
OJITHO3HAYHOE YHUCIIO. JIEKTPOHHAs! TeTPallb.

32 | KonTposs 1 ydeT 3HaHUH VYyactue B ycTaHOBOUYHOU Oecenie ¢

YUUTEIEM U OJJHOKJIACCHUKAMHU.
CamocTosiTenbHOe pelieHue
KOHTPOJIbHBIX 3a1a4 U
YIPAKHEHUM.

33 | Pabora Hazg omnbOkaMu BrinonHenne npakTHYeCKux

3aJlaHuM, paboTa C ArOPUTMOM.

34 | Bunsl TpeyroJbHUKOB 110 BETUYHUHE DNEeKTPOHHBIN yUeOHHUK,
yIioB, IO  JJIWHAM  CTOPOH. SJICKTPpOHHAA TCTPalb.
[ToctpoeHne TPEyroJbHUKOB IO
TpeM  JaHHBIM  CTOpPOHaM  C
MIOMOTIBIO IIUPKYJISL ¥ TNHEUKH.

35 | YMHOXeEHHE W JelEHUE IEJbIX DIIEeKTPOHHBIN y4eOHUK,
qyucen W JIECATHYHBIX Jpobel Ha AJIEKTPOHHAs TE€TPAlb.

10.

36 | YMHOXEHHE M JIeJIeHHEe LEeIbIX ONEeKTPOHHBIN y4eOHUK,
qucel W ACCATUYHBIX JApoOei Ha AJIEKTPOHHAS TETPAb.
100.

37 | YMHOXEHHE W JEJEHUE IEJbIX DIIEKTPOHHBII y4eOHUK,
qucen W JIECATHYHBIX Jpobel Ha AJIEKTPOHHAs TEeTPallb.

1 000.
38 | [lonsatue rpaayca. OOGo3HavYeHUE: ONEKTPOHHBIN yUEOHUK,

1°. BenuuumHa npsiMOro, OCTpOroO,
TYNOIO, Pa3BEPHYTOrO, IOJHOTO
yIJIOB B Ipaaycax. 3HaKOMCTBO C
TPaHCIIOPTUPOM. OneMeHThI
TpaHcnoptupa. IlocTpoeHue u
U3MEpPEHUE YIVIOB C  TOMOIIBIO

JJEKTPOHHAs TETPajb.
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TPaHCHIOPTHpA.

39 | Ilonsarue tpamyca. OOo3HaueHUE: DNEeKTPOHHBIN y4eOHUK,
1°. BenuumHa mOpsiMOro, OCTpOrO, JJIEKTPOHHAs TETPA/b.
TYIOT0, Pa3BEpHYTOro, MOJIHOIO
YIJIOB B Ipagycax. 3HaKOMCTBO C
TPAHCHOPTHPOM. O1eMeHThI
Tpancnoprupa. Iloctpoenne u
U3MEPEHUE YIJIOB C IOMOUIBIO
TPaHCHOPTHPA.

40 | YMHOXEHHE TIelBbIX YuCel | DNEeKTPOHHBIN y4eOHHUK,
JNECATUYHBIX JpoOel Ha KpyTible AJIEKTPOHHAS TETPAb.

JIECATKH, COTHH, THICSYH.

41 | denmeHue  LENBIX  4yuCel U ONEKTPOHHBIN YUEOHUK,
JECATUYHBIX Jpo0Oeil Ha Kpyrible JIEKTPOHHAs! TeTPallb.

JIECATKH, COTHH, THICSYH.

42 | BeluncieHne BEMYUHBI CMEKHOTO ONEeKTPOHHBIN y4EOHHUK,
yria 1[0  JIaHHOW  IpaJyCHOM JIEKTPOHHAs! TeTPallb.
BEJIMYMHE OJTHOTO U3 YIJIOB.

[TocTpoeHne CMEXHBIX YIJIOB IO
3aJIaHHOW  TPagyCHOW  BEIUYMHE
OJIHOTO U3 YIJIOB.

43 | YMHOXEHHE UeNbIX 4YHCel U DNEKTPOHHBIN y4EOHHUK,
JECSATUYHBIX npodeit Ha JIEKTPOHHAs! TeTPallb.

JIBY3HAYHOE YHUCIIO.

44 | YMHOXEHHE LeNbIX Yucen W ONEeKTPOHHBIN y4eOHUK,
NECITUIHBIX npobeit Ha JIEKTPOHHAs TEeTPallb.

JIBy3HAYHOE YHUCJIO.

45 | Jlenenue  1enplIx ~ 4uMceNl U ONEKTPOHHBIN yUeOHHUK,
NECITUIHBIX npobeit Ha AJIEKTPOHHAS TETPAIb.

JIBy3HaYHOE YHUCJIO.

46 | Jlemenme  menmBIX ~ YMCeN @ W ONEeKTPOHHBIN y4eOHUK,
NECATUYHBIX npodeit Ha JIEKTPOHHAs TEeTPalb.

JIBY3HAYHOE YHUCIIO.

47 | CymMma  yriaoB  TpeyrojbHHKA. ONEKTPOHHBIN y4eOHHUK,
Bplunciienne  BENIMYMHBI  YIJIOB SJICKTPOHHAA TETPA/b.
TPEyrojbHUKa B rpagycax.

48 | KoHTpousb U y4eT 3HaHUH. VYyacTie B ycTaHOBOUHOW Oecezie ¢

YUUTEIIEM U OJTHOKJIACCHUKAMH.
CamocrosTenbHoe pelieHue
KOHTPOJIbHBIX 3ama4 "
YIPA)KHEHUM.

49 | Pabora Hag omruOKaMH. BrinonHeHne MpakTHYECKUX

3aJJaHMii, paboTa ¢ AITOPUTMOM.

50 | [Momyuenwue, CpaBHEHHE DNEeKTPOHHBIN YUeOHUK,
OOBIKHOBEHHBIX JpoOeil. AJIEKTPOHHAs TE€TPAlb.

51 Crnoxenue " BBIYMTAHUE DNEeKTPOHHBIN y4eOHUK,
OOBIKHOBEHHBIX npo0eit c AJIEKTPOHHAs TETPalb.
OJIMHAKOBBIMH 3HAMEHATEISIMHU.

52 | Crnoxxenue u BBIYUTAHUE ONEKTPOHHBIN yUeOHUK,
OOBIKHOBEHHBIX npobeit C
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OJWHAKOBBIMHU 3HAMCHATCIISAMU.

JJIEKTPOHHAs TETPajb.

53 | Cnoxenue u BBIYUTAaHUE DNEeKTPOHHBIN y4eOHUK,
OOBIKHOBEHHBIX JPOOEH C pa3HBIMU AJIEKTPOHHAS TETPAb.
3HAMEHATEJSIMU (JIETKHUE CITydan).

54 | HaxoxeHue yucia 1o OJHOM ero ONEKTPOHHBIN YUEOHUK,
AOJIE. 3JIEKTPOHHASA TETPAb.

55 | IIpocTeie apudmeTnyuecKkue 3aaaqu DNEeKTPOHHBIN y4eOHUK,
Ha HaxOXJCHHE YHCia MO OJHOU 3JIEKTPOHHAS TETPab.
ero noJe, BBIpQ)KEHHOU
0OBIKHOBEHHOM JIPOOBIO.

56 | IIpocTeie apudmernueckue 3aaaqu DNEKTPOHHBIH yUEOHUK,
Ha HaxOXJCHHME YHCIa MO OTHOMU JNEKTPOHHAS TETPajb.
€ro Jone, BBIPAKEHHOU
0OBIKHOBEHHOM JIPOOBIO.

57 | IIpenmersi, r€OMETPUYECKHUE DNEeKTPOHHBIN yUeOHUK,

burypsi, CUMMETPUIHBIC AJIEKTPOHHAS TETPAb.
OTHOCHUTEJIBHO OCH CUMMETPHH.
[TpenmeTst, reoMeTpHUYeCcKUe
¢burypsl, CUMMETPUYHO
pacmoIoKeHHbIE OTHOCHUTEIHLHO
OCH CHMMETPHH.

58 | LenTp cumMmeTpuu. ONEeKTPOHHBIN YUEOHUK,
[Toctpoenue TOYEK, ANEKTPOHHAS TETPab.
CUMMETPHUYHBIX OTHOCUTEIHHO OCH,

[[EHTPa CUMMETPHHU.

59 | IloBTOpeHwue, 00001eHune DIEeKTPOHHBIN y4eOHUK,
IPOiIEHHOTO. JNEKTPOHHAS TETPab.

60 | [ToBTOpeHwue, 00001eHune DNEeKTPOHHBIN y4eOHUK,
PO IeHHOTO. ANEKTPOHHAS TETPab.

61 | KonTposb 1 yueT 3HaHUi Pabota ¢ yueOHUKOM, BBITIOJTHEHUE

YIPA)KHEHU.

Pabota c Mpe3eHTalnen
PowerPoint Ha WHTEpaKTHBHON
JIOCKE.

BrinmonHeHue npakTHYecKux
3a/IaHMI Ha IEUCTBHE C IPOOSMH.

62 | Pabora Hag omubOKkaMu Brimonuenue MPAKTUIECKIX

3aJJaHMii, paboTa ¢ aITOPUTMOM.

63 | [ToBTOpEHHE, 00001IeHne DNEeKTPOHHBIN y4eOHUK,
IPOIIEHHOTO. JNEKTPOHHAS TETPab.

64 | [lnomans. DNEeKTPOHHBIN YUeOHUK,
O6o3HaueHue miomanu: S. JNIEKTPOHHAS TETPab.

65 | Eguanier namepenus mwiomanu: 1 OIEKTPOHHBIN y4eOHUK,
kB. cM (1 cm?), 1 xB. am (1 1m?); ux 3JIEKTPOHHAS TETPALb.
COOTHOIIICHHE.

66 | M3mepenue " BBIYHCIICHHE DNEeKTPOHHBIN y4eOHUK,
TUIOMIAIN MPSIMOYTOJIbHUKA JNEKTPOHHAS TETPab.

(xkBampara). Apudmernueckue

3a/1a4M, CBSI3aHHBIC C HAXO0XKJICHUEM
ILTOIAIH.
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67

N3mepenne u
miomanu MpsAMOYTOJIbHUKA
(kBazpara). Apudmernueckue
3a/1a4¥, CBSI3aHHBIC C HAXOXKICHUEM
TJIOLIA/IH.

BBIYHCIICHUC

DIIEeKTPOHHBII

AJIEKTPOHHAS TETPAlb.

y4eOHUK,

68

Cnoxxenue H BBIUMTAHHE
CMEIIaHHBIX YHCEN; CMEIIaHHBIX
yucen W ApoOeH; CMEIIaHHBIX
YHCeN U LENIBIX YHCel.

DIIEKTPOHHBII

OJICKTPOHHAsA TCTpalb.

y4eOHUK,

69

Crnoxenue "
JeCATUYHBIX ApoOeii.

BBIYHUTAHHUEC

DIIEeKTPOHHBII

OJICKTPOHHAA TCTpalb.

y4eOHHUK,

70

HEU3BECTHOI'O
YMEHBIIAEMOT0,

Haxoxnenue
cJiaraeMoro,
BBIUYUTAEMOTO.

DIIEKTPOHHBII

OJICKTPOHHAA TCTPalb.

y4eOHHUK,

71

Haxoxnenue
clJlaraeMoro,
BBIYUTAEMOTO.

HCU3BCCTHOI'O
YMCHbBIITACMOI'O,

ONEeKTPOHHBIN

QJICKTPOHHAsA TCTPAlb.

YUEOHUK,

72

['eomeTpuueckue burypsl,
CUMMETPHYHO pacroyioKeHHbIC
OTHOCHUTEIIbHO OCU CUMMETPHH.

ITocTpoenue reOMETPUYECKUX
buryp (oTpeska, TpeyroJibHUKA,
KBajipaTa), CUMMETPUYHBIX
OTHOCHUTEIIbHO OCU CUMMETPUU

DNEeKTPOHHBIN

OJICKTPOHHAsA TCTPAalb.

yUeOHUK,

73

['eomeTpuueckue ¢burypsi,
CUMMETPUYHO PacIoyIoKeHHbIE
OTHOCHUTEJIbHO OCU CUMMETPHH.

[TocTpoenue reOMEeTPUYECKUX
¢uryp (oTpe3ka, TpeyrojbHUKA,
KBaJpata), CUMMETPUYHBIX
OTHOCHUTEJIbHO OCU CUMMETPUU

ONEKTPOHHBIN

QJICKTpOHHAaA TCTPalb.

YUEOHUK,

74

OcHOBHOE  CBOWCTBO  Jpo0eit.
Bripaxxenue OOBIKHOBEHHBIX
npobeii B 6o1ee KpYMHBIX (MENKHX)
JIOJISIX.

ONEKTPOHHBIN

OJICKTPOHHAsA TCTPA/b.

y4eOHHUK,

75

3aMeHa 1e0T0 M CMEUIAHHOTO
yKclia HEMPaBUILHOU IpOObIO.
3aMeHa  HEMpaBWIBHOH  ApoOH
IEJTBIM WJIA CMETIIAaHHBIM YHCIIOM.

ONEKTPOHHBIN

OJICKTPOHHAsA TCTPA/b.

yUeOHHUK,

76

I'eomerpuueckne burypsl,
CUMMETPHUYHO pacroyioKeHHbIe
OTHOCHUTEJIbHO IIEHTpa CUMMETPHH.

ITocTpoenne F€OMETPUYECKUX
buryp (oTpe3ka, TpeyroibHUKA,
KBaJpara), CHUMMETPUYHBIX
OTHOCHTEJIBHO LIEHTPa CUMMETPHH.

OIEKTPOHHBIN

OJICKTPOHHAsA TCTpalb.

y4eOHUK,

77

I'eomeTpuueckue burypsi,
CUMMETPUYHO pacrojoKeHHbIe
OTHOCHUTEJIBHO LIEHTpa CHMMETPHH.

ITocTtpoenue T€OMETPUUYECKUX
¢uryp (oTpeska, TpeyrojbHHKA,
KBajpaTta), CUMMETPUYHBIX
OTHOCHUTEJIBHO LIEHTPa CUMMETPHH.

ONEeKTPOHHBIN

OJICKTPOHHAsA TCTPa/b.

yUeOHHUK,

78

VYMHOXKeHHE u neJIeHue

DJIEKTPOHHBIN

Y4ICOHHK,
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0OBIKHOBEHHBIX ApOOEH

JNEKTPOHHAS TETPajb.

79 | YMHOXEHHE " JIeTICHUE DNEeKTPOHHBIN y4eOHUK,
OOBIKHOBEHHBIX Jpo0eit AJIEKTPOHHAs TETPalb.
80 | YMHOXeHHE " JieTICHHE DNEeKTPOHHBIN yueOHUK,
CMEILIaHHbIX YHCE. IEKTPOHHAs! TeTPallb.
81 | YMHOXeHue u JIeJIeHNE ONEKTPOHHBIN yueOHUK,
CMEIIaHHbIX YHCE. IEKTPOHHAs! TeTPallb.
82 | IloBTOpeHwue, 00001eHue DNEeKTPOHHBIN yueOHUK,
PO IEeHHOT 0. JIEKTPOHHAs TE€TPallb.
83 | KonTposs 1 yuer 3HaHUI VY4acTre B yCTaHOBOYHOM Oeceze ¢
YUUTEIEM U OJTHOKJIACCHUKAMH.
CaMocCTOsATENbHOE PELLIEHUE
KOHTPOJIbHBIX 33724 U
YIPAKHEHUH.
84 | PaGora Han ommOKkaMu Boinonnenue PAKTUYECKUX
3aJJaHMii, paboTa ¢ AJITOPUTMOM.
85 | Dnementhl  kyba, Opyca, wuXx DNEeKTPOHHBIN y4eOHHUK,
CBOWCTBA. JIEKTPOHHAs! TeTPallb.
Jnuna, mmpuHa, BBICOTA KyOa,
Opyca.
86 | Boipaxenue EJTBIX qHCe, DNEeKTPOHHBIN y4eOHUK,
NOJYYeHHbIX  IpPU  U3MEPEHUH JIEKTPOHHAs TeTPallb.
CTOMMOCTH, JUIMHBI, MacChl, B
JIECATUYHBIX APOOSX.
87 | Boipaxenue LEJBIX qucern, ONEeKTPOHHBIN y4eOHUK,
NOJYYeHHbIX  HpPU  U3MEPEHUH JIEKTPOHHAs TEeTPalb.
CTOMMOCTH, JUIMHBI, MacChl, B
JIECATUYHBIX JAPOOSX.
88 | BolpaxeHue AECATUYHBIX ApOOEi, ONEKTPOHHBIN yUeOHHUK,
NOJYyYeHHBIX  TPU  WU3MEPEeHUH AJIEKTPOHHAS TETPAIb.
CTOMMOCTH, JJUHBI, MacChl, B
IEJTBIX YUCIIaX.
89 | BolpaxeHue AECATHUYHBIX ApoOeid, ONEKTPOHHBIN yUeOHHUK,
NOJYyYeHHBIX  TPU  W3MEPEeHUH AJIEKTPOHHAS TETPAIb.
CTOMMOCTH, JJHUHBI, MacChl, B
IENTBIX YUCIIaX.
90 | CrnokeHHMe W BBIYMTaHME YHCEl, DEeKTPOHHBIN y4eOHUK,
MOJMYyYeHHBIX  TPU  W3MEPEeHUU AJIEKTPOHHAS TETPAb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIPQKEHHBIX TENBIMA YHCIAMU |
JECATUYHBIMH JPOOSMHU.
91 | CrmokeHWe W BBIYMTAHHWE YHCEl, DIEeKTPOHHBIN y4eOHUK,
NOJYyYeHHBIX  IpPU  U3MEPEeHUH AJIEKTPOHHAs TETPalb.
CTOUMOCTH, JUTUHBI, Macchl,
BBIPQKEHHBIX LEJIBIMH YHUCIAMU H
JECATUIHBIMH JPOOsSMHU.
92 | Crno)xeHHe W BBIYMTAHHE YHCEII, ONEKTPOHHBIN yUeOHUK,
NOJY4YEHHbIX  IPU  U3MEPEHUU JIEKTPOHHAs TETPallb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIPQ)KEHHBIX LEJIbIMH YHUCIAMU U
JeCATUYHBIMH JPO0sSMHU.
93 | CnoxkeHue W BBIYUTAHUE IIEJBIX DNEeKTPOHHBIN y4eOHUK,
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YHUCCII, IMMOJIYYCHHBIX npu
HN3MCPCHUH BPCMCHU.

JJEKTPOHHAs TeTPalb.

94 | Ompenenenue NPoOIOJIKUTEIBHOCTH ONEKTPOHHBIN yUeOHUK,
COOBITHS, €r0 HayaJla 1 OKOHYAHMSL. JIEKTPOHHAs! TeTPallb.
95 | KonTposs 1 yueT 3HaHUH VY4acTre B yCTaHOBOYHOM Oeceze ¢
YUUTEIEM U OJHOKJIACCHUKAMHU.
CaMocCTOsATENbHOE PELLIEHUE
KOHTPOJIbHBIX 33724 U
YIPA)KHEHUH.
96 | PaGora Hag ommOKamHu. Brimonnenue PAaKTUYECKUX
3aJJaHui, paboTa ¢ AJITOPUTMOM.
97 | YMHOXEHME U JIeJIeHHE Yucel, ONEKTPOHHBIN YUEOHUK,
NOJY4YEHHbIX  IPU  U3MEPEHUU JIEKTPOHHAs TE€TPallb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIPQ)KEHHBIX LIEIBIMH YU CIAMH
98 | YMHOXEHHE H JIeNIEHHE YuCell, DNEeKTPOHHBIN y4eOHUK,
NOJYYeHHbIX  IpPU  U3MEPEHUH JIEKTPOHHAs TE€TPalb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIP)KEHHBIX LIEJIBIMH YHCIIAMHU.
99 | YMHOXEHHE W JIeIEHHE Yucell, DNEeKTPOHHBIN y4eOHUK,
NOJY4YEHHbIX  IPU  U3MEPEHUuHU JIEKTPOHHAs! TeTPallb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIPQ)KEHHBIX JECATUYHBIMU
JIPOOsIMHU.
100 | YMHOXEHHE H JICJICHHE 4YHCEll, DIIEKTPOHHBIN y4eOHUK,
NOJMYyYeHHBIX  TPU  U3MEPEeHUH AJIEKTPOHHAS TETPAIIb.
CTOMMOCTH, JUTUHBI, Macchl,
BBIPQKEHHBIX JECATUIHBIMH
JIpo0siMHU.
101 | Ilpocteie apupmMeTHuecKue 3aaadu ONEKTPOHHBIN yUeOHHUK,
Ha HaXOXXJCHHWE 4YHCla 0 OIXHON AJIEKTPOHHAS TETPAIb.
€ero Jone, BBIPAKCHHOU
JIECATUYHOM IpOOBIO.
102 | Ilpocteie apudmMeTHuecKkue 3aaadu ONEKTPOHHBIN yUeOHHUK,
Ha HaxXxOXJEHHE YuCcia 1O OJHOHU SJICKTpOHHAsA TETPab.
€ero Jone, BBIPAKCHHOU
JIECATHYHOM IPOOKIO.
103 | IToBTOpEHME, 0000111eHNe ONEKTPOHHBIN yUeOHHUK,
IIPOIIEHHOTO AJIEKTPOHHAS TETPAIb.
104 | KoHTpoJb U ydeT 3HaHUi VYyacTie B ycTaHOBOUHOW Oeceze ¢
YYUTEIIEM U OJTHOKJIACCHUKAMHU.
CamocrosTenbHOE perieHne
KOHTPOJILHBIX 33]1a4 U
YIIPA)KHEHUM.
105 | PaGora Hax ommOKaMu Brmmonaenune MPaKTUYECKHUX
3a/laHui, paboTa C aNrOPUTMOM.
106 | [TocTpoeHnue TpeyrojbHUKA TIO DNEeKTPOHHBIN y4eOHUK,

JUIMHE CTOPOHBI U I'PajyCHON Mepe
JIBYX VIJIOB, MpHJIEXKAIIUX K HEW;
0 3aJaHHbIM UIMHAM IBYX CTOPOH
u rpajgyCHOU Mepe yria,

AJIEKTPOHHAs TETPalb.
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3aKJIIOYCHHOI'0 MCKyY HUMHU

107 | IToctpoeHne TpEeyrojbHHUKA TIO DNEeKTPOHHBIN y4eOHUK,
JUIMHE CTOPOHBI M I'payCHOU Mepe AJIEKTPOHHAS TETPAb.

JIBYX VIJIOB, MpHJIEKAIIUX K HEH;
10 33/IaHHBIM JUTMHAM JBYX CTOPOH
U TpagycHOM  Mepe  yria,
3aKJIFOYCHHOTO MEX/1y HUMHU

108 | Equaunel u3mepenus rmiomand: | DNEeKTPOHHBIN y4eOHHUK,
kB. MM (1 Mm?), 1 kB. M (1 M?), 1 KB. 3JIEKTPOHHAs TETPaLb.
KM (1 KkM?); IX COOTHOIIICHUS.

109 | BeipaskeHue 4Ymcen, MOIY4YEHHBIX ONEKTPOHHBIN YUEOHUK,
Opyu  M3MEPEHUH IUIOAAH, B JNEKTPOHHAS TETPajb.

JECSTHYHBIX APOOSIX.

110 | BelpaxkeHue YmCeN, IOIyYEeHHBIX DNEeKTPOHHBIN y4eOHHUK,
Opd  U3MEPEeHUH  IUIOUIaTd, B AJIEKTPOHHAS TETPAb.

JECSTUYHBIX JPO0sX.

111 | Pewienue apudmernyeckux 3ajaad, DNEKTPOHHBIN YUEOHUK,
CBSI3aHHBIX c HaX0XJIEHUEM ANEKTPOHHAS TETPab.

TUTOIIA/IH.

112 | Pemenue apudmernyeckux 3aaad, DNEeKTPOHHBIN y4eOHUK,

CBSI3aHHBIX c HaXOXKIACHUEM 9JIEKTPOHHAS TETPAb.
TUTOIA/IH.
3amura  MpoeKTa IO  TEMe:
«3mepenue 3eMeNbHBIX
JIoIaae JUIst pacuera
HEOOXOUMOT0 KOJMYECTBA CEMSH,
paccajibl, BHOCUMBIX yJI0OpEHHII.

113 | Enunnnsl u3MepeHust 3eMebHBIX ONEKTPOHHBIN yUeOHHUK,
mwiontanen: 1 ra, 1 a. JJEKTPOHHAs TETPaib.

114 | CootHomenusi: 1 a= 100 M?, 1 ra= ONEKTPOHHBIN yUeOHHUK,
100 a, 1 ra=10 000 m? 9JICKTPOHHAS TETPAIb.

115 | CootHomenus: 1 a= 100 M?, 1 ra = ONEeKTPOHHBIN y4eOHUK,
100 a, 1 ra=10 000 m* JJIEKTPOHHAs TETPA/b.

116 | dmuaa oxpyxHocTtH: C=20 R (C= DNEeKTPOHHBIN y4eOHUK,
® D). Beluucnenue — AIMHBI JIEKTPOHHAs TEeTPalb.
OKpY>KHOCTH. CEKTOp, CErMEHT

117 | Ilnomanp kpyra: S=nR>. ONEKTPOHHBIN yUeOHHUK,
BeruuciieHne miomaiay Kpyra. AJIEKTPOHHAS TETPAIb.

118 | Ilmomanp kpyra: S=nR2. ONEeKTPOHHBIN yUeOHUK,
BerauciieHue miomaiay Kpyra. AJIEKTPOHHAS TETPAIb.

119 | Cnoxenue, BBIYMTAHUE, DNEeKTPOHHBIN yUeOHUK,
YMHOXXEHHUE,  JIeJICHHE  YHCell, AJIEKTPOHHAS TETPAIb.
NOJYyYeHHBIX  IpPU  U3MEPEeHUH
TUTOIIAAH, BBIPAKEHHBIX IIEITBIMU
qrcIaMu u JECATUIHBIMU
JTPOOSIMH.

120 | Cnoxenue, BBIYMTAHUE, DNEeKTPOHHBIN yUeOHUK,
YMHOXXEHHUE,  JIeJIeHUe  Yucell, AJIEKTPOHHAS TETPAIb.
NOJYyYeHHbIX  NpPU  U3MEPEHUHU
IUIONIA/IA, BBIPAXEHHBIX IEJIBIMU
qrCIaMU u JECSITHYHBIMA
JTPOOSIMH.

121 | Cnoxenue, BBIYMTAHUE, DNEeKTPOHHBIN yUeOHUK,
YMHOXEHHUE,  JeJeHHue  4YHcCed, JJEKTPOHHAS TETPajb.
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NOJYYCHHBIX  MPH  WU3MEPCHUHU
mjiom@anau, BbIPAKCHHBIX [CJIBIMU
YHCITaMHU u JCCATHYHBIMH
JIpoOsiMHU.

122 | Jluneiinble, cTon04arbie, KPyroBble ONEKTPOHHBIN YUEOHUK,
JMarpaMMsl IEKTPOHHAs! TeTPallb.
123 | Jluneiinble, cTon04aTeie, KPYroBbie ONEKTPOHHBIN YUEOHUK,
JMarpaMmsl IEKTPOHHAs! TETPallb.
124 | Jluneiinble, cTon04arbie, KPyroBble ONEKTPOHHBIN YUEOHUK,
JMarpaMMsl IEKTPOHHAs! TeTPallb.
125 | IloBTOpenwue, 00001eHue ONEKTPOHHBIN y4eOHUK,
IPOiIeHHOTO JIEKTPOHHAs! TeTPallb.
126 | IloBTOpenwue, 00001eHue DNEeKTPOHHBIN yueOHUK,
IPOiIeHHOTO IEKTPOHHAs! TETPallb.
127 | KoHTpOJb U y4eT 3HaHU VYyactue B ycTaHOBOYHOU Oecenie ¢
YUUTEIEM U OJJHOKJIACCHUKAMHU.
CamocrosiTenbHOe peuieHue
KOHTPOJIBHBIX 3a1ay U
YIOPaKHEHUM.
128 | PaGora Hax ommbOkaMu BrmosiHenue MPaKTUYECKHUX
3a/laHui, paboTa C aIropuTMOM.
129 | UroroBoe noBTOpeHue DNEeKTPOHHBIN y4eOHUK,
AJIEKTPOHHAS TETPAb.
130 | UroroBoe nmoBTOpEeHUE DNEeKTPOHHBIN y4eOHUK,
JIEKTPOHHAS TETPAIb.
131 | UtoroBoe noBTOpeHue ONEKTPOHHBIN y4eOHUK,
AJIEKTPOHHAS TETPAIb.
132 | UtoroBoe moBTOpEHNE ONEeKTPOHHBIN y4eOHUK,
JIEKTPOHHAs! TeTPallb.
133 | UtoroBoe nmoBTOpEeHNE DIEeKTPOHHBIN y4eOHUK,
JIEKTPOHHAs TEeTPallb.
134 | UtoroBoe noBTOpeHUE ONEKTPOHHBIN yUeOHHUK,
AJIEKTPOHHAS TETPAIb.
135 | UtoroBoe moBTOpEHHUE ONEeKTPOHHBIH y4eOHUK,
AJIEKTPOHHAs TEeTPalb.
136 | UtoroBoe noBTOpeHue ONEeKTPOHHBIN yUeOHHUK,

OJICKTPOHHAsA TCTPa/b.
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